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LORAL

Launch Integration & Operations Department

To: Associate Administrator for Hazardous Materials Safety
Research and Special programs Administration
U.S. Department of Transportation

400 7™ Street, SW
Washington, DC 20590-0001

Attention: Exemptions, DHM-31 (Sandra Cureton)
oy e
S =
From: Launch Integration & Operations Department =2 o
Space Systems/Loral ="
3825 Fabian Way; MS G84 o S
Palo Alto, CA 94304-4604 o T
e T
Subject: Additional information for Space Systems/Loral’s "Request for DOT y ;,:J*
Exemption for transporting spacecraft with empty pressurized on-board gas — S

tank"

References: (1) DX6200-AWE-2002-016, "Request for DOT Exemption for transporting
spacecraft with empty pressurized on-board gas tank”, dated August 30,

2002.
(2) Fax, " Signature page for Exemption request, my letter DX6200-AWE-

2002-016, dated August 30, 2002" dated October 2, 2002.

Reference (1) provided the application for an Exemption. However, a signature page was
omitted, and Reference (2) provided that signature page. Enclosed with this letter is the
original signature page that can replace the faxed copy already provided.

Also, the last paragraph of the Pressurant Tank (Xenon - 82 liter) section of Reference
(1), stated that "The qualification test report for the 82 liter tank will be provided when
received, which is expected in October 2002." Enclosed with this letter is also this

Qualification Report.
Please contact me if you have any other comments.

Sincerely,

Alan Eft
Program Safety Manger
Space Systems/Loral

(650) 852-5507
eft.alan@ssd.loral.com


http://ssd.loral.com

JUSTIFICATION OF EXEMPTION PROPOSAL

107.105(d)(1) Relevant shipping and incident experience.

SS/L has had experience with shipping spacecraft in a spacecraft shipping container, such
as these, since 1966. It is estimated that there will be at least ten spacecraft shipments per
year (for either testing purposes or to be launched into space). To date there have been no
shipping or transporting incidents during this 36 year period.

107.105(d)(2) Statement of increased risk to safety or property.
Not applicable. There is no increased risk of safety or property as a result of granting this
exemption.

107.105(d)(3)(1)

As described in section 107.105(c)(3) of this document, each spacecraft pressurant tank is
designed to meet MIL-STD-1522A requirements for pressure vessels. Each tank requires
Qualification and Acceptance Testing with reports as shown in Attachments (3) and (4).
All the information provided within the attachments indicates the pressurant tank designs
met all the performance requirements criteria.

107.105(d)(3)(ii)

It is SS/L’s intent to ensure that a more stringent level of safety exists with the spacecraft
propulsion tanks design, the propulsion tanks shipping and storage pressures and the
spacecraft packaging and shipping configuration. All the information provided here is
consistent with the approach of an existing SS/L DOT exemption DOT-E 11103 (renewal
expires December 31, 2002) and DOT-E 12341 (renewal expires April 30, 2004).

SUMMARY:

All the qualification tanks have successfully demonstrated the leak-before-burst design
requirement. As indicated in Tables 1-1 and 1-2, the pressurant tank transportation safety
factors for each pressurant tank are greater than 14:1. In the unlikely event of a tank
rupture, because of the LBB design, the tank would not shatter and cause shrapnel, thus
allowing the inert gas to leak out until ambient pressure is achieved. The spacecraft
structures along with the shipping containers environmental conditioning capabilities
would contain the flow of gas to the environment. There are no inherent risk or hazard to
the public, property or the environment due to tank failure.

Z &

Alan Eft
Program Safety Manager
Space Systems/Loral
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1.0 Introduction

1.1

This report presents the test requirements, test procedures, and test results obtained during the

performance of the Qualification Test Program. GDATP Lincoln Operations qualification tested one (1)

filament-wound, 5000 cubic inch Xenon Tank Assembly, GDATP Lincoln Operations Part Number
220165-1, Serial Number 001.

1.2

This test program qualifies a tank assembly representative of flight (deliverable) hardware to design
requirements.

1.3

The Qualification Test Program demonstrates compliance with the requirements of Space
Systems/LORAL Performance Specification Number E245929, Revision 1 (Reference 2.1). The tests
were conducted per Lincoln Composites Quality Control Procedure Number QCP-06-766 (Reference
2.2). Tests were performed at General Dynamics ATP - Lincoln Operations in Lincoln, Nebraska and
Wyle Laboratories, El Segundo, California and National Technical Systems in Los Angeles, California.

1.4

The Qualification Test Program, shown in the Table 1.4-1 Qualification Test Matrix, is summarized in

Paragraph 3.0; detailed test requirements, test procedures and test results are presented in Paragraph
5.0 and attachments to this document

Table 1.4-1, Qualification Test Matrix

Test Title Sequence Report Ref. 2.1 Ref. 2.2 Ref. 2.4
Number Paragraph Paragraph Paragraph Paragraph

Acceptance Test 1 5.1 4341 5.1 -—

Pressure Cycle 2 5.2 4.3.5.1 5.2 -

Helium Leakage

Dynamics 4 53 4352 53 All

Helium Leakage

Precision 3 54 4343 54 -—

Cleaning

Burst 5 5.6 4353 5.5 --
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2.0 Reference Documents
2.1

Space Systems/LORAL Performance Specification Document Number E245929, Revision 1 titled:
Xenon Tank, Performance Specification

2.2

Lincoln Operations Quality Control Procedure Number QCP-06-766, Revision A, titled: Qualification
Test Procedure, Lincoin Composites Part Number 220165-1

2.3

Lincoln Operations Quality Control Procedure Number QCP-06-765, Revision A, titled: Acceptance
Test Procedure, Lincoln Composites Part Number 220165-1

2.4

Wyle Laboratories Test Report Number 47039, titled: Report On Qualification Sinusoidal and Random
Vibration Tests of One Xenon Storage Tank Assembly, Part Number 220165-1 Serial Number 001

2.5

National Technical Systems Precision Cleaning Document Number 3932, Revision N/C, titled:
Cleaning, Inspection and Sealing of Tank Assemblies for Space Systems Loral
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3.0 Test Summary

3.1 Description

The Qualification Test Program qualified one (1) filament-wound Xenon Tank assembly, hereafter
identified as tank. The GDATP Lincoln Operations Part Number 220165-1, Serial Number 001 is

representative of flight (deliverable) hardware. The tank was subjected to testing as summarized in
Paragraphs 3.1.1 through 3.1.8.

3.1.1 Acceptance Testing |

The tank was subjected to acceptance test procedures in accordance with QCP-06-765 (Reference
2.3) as required by Paragraph 5.1 of QCP-06-766 (Reference 2.2). The acceptance test procedures
consisted of proof pressure-volume testing, helium leakage testing, and dimensional inspection. After
completion of the acceptance testing, the tank was subjected to pressure cycle testing.

3.1.2 Pressure Cycle Test

The tank was subjected to pressure cycle teétihg iﬁ aécordahce with Paragréph 5.2 of QCP-06-766
(Reference 2.2). The pressure cycle testing consisted of 7 hydrostatic cycles from 0 to 3375 psig, 8
hydrostatic cycles from 0 to 2970 psig, 46 hydrostatic cycles from 0 to 2700 psig, 3307 hydrostatic
cycles from 2100 to 2700 psig, and 3307 hydrostatic cycles from 2100 to 2400 psig. After completion
of the pressure cycle testing, the tank was helium leak tested at 2700 psig using 10% helium and 90%
nitrogen mixture. The tank was forwarded to Qualification Dynamics Testing.

3.1.3 Qualification Dynamics Testing

The tank was subjected to sinusoidal and random vibration testing as required by Paragraph 5.4 of
QCP-06-766 (Reference 2.2). The dynamics testing consisted of sinusoidal and random vibration in
the longitudinal and one radial direction while filled with 312 pounds of PF5060 fluid and pressurized to
2700 psig with helium gas. The tank was forwarded to precision cleaning. See Table 3.1-1 for details.

3.1.4 Precision Cleaning and Cleanliness Verification

The tank was precision cleaned to Mil-Std-1246, Level 50A and QCP-06-766 Para 5.4.2.1 -54.2.7.
The tank was then sent back to Wyle Laboratories for acceptance level dynamics testing.
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3.1.5 Acceptance Dynamics Testing

The tank was subjected to acceptance level random vibration testing in one lateral axis in accordance
with Wyle Laboratories Procedure Number 47039 (Reference 2.4) as required by Paragraph 5.4.2.8 of
QCP-06-766 (Reference 2.2). The dynamics testing consisted of random vibration in one orthogonal
direction only while filled with 2750 psig with helium gas. The tank was forwarded to Cleanliness

Verification.

3.1.6 Cleanliness Verification

The tank was precision cleaned per Paragraph 3.1.4 of this document followed by either acceptance
level vibration per Paragraph 3.1.5 of this document or pressurization to MEOP then to Cleanliness
Verification several times. The purpose of the Precision Cleaning — Acceptance Dynamics —
Cleanliness Verification cycle was used to prove that the tank would meet cleaniiness requirements
after exposure to operating environments. The failure of these tests was proven to be as a result of
the use of a filter in testing that wds not capable of withstanding the pressurization requirements. The
use of a Millipore filter in lieu of a Norman Microporous filter in testing resulted in acceptable
cleanliness verification. Similar particle count results following pressurization only and acceptance
vibration testing indicate that the operating environment does not affect the cleanliness level of the
tank. See Appendix 5 for SS/Loral letter of acceptance of results. See Table 3.1-1 for test details.
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Table 3.1-1, Dynamics and Cleaning Record

Date of Medium Pressure Vibration ~~  _Cleanliness Notes
Sressurization Verification Result " =
5/21/02 PF5060 312 |bs at Reference 2.4, N/A Incorrect Input Spectrum
2700 psig Para 5.2
5/23/02 PF5060 312 Ibs at Reference 2.4, N/A Boss dislodged from bearing™
2700 psig Para 5.2
6/05/02 PF5060 312 Ibs at Reference 2.4, N/A Completed Qualification __
2700 psig Para 5.5 Vibe Testing -
6/10/02 GHe 2750 psig Reference 2.4, Failed: Did not meet Used Norman Filter
Para 5.6 level 100 and 1 (Sintered Element), See —
metallic Particle > Appendix 4 RSI XRF =
100 u Evaluation
6/25/02 GHe 2750 psig, N/A Did not meet level Used Norman Filter (mesh -
Held for five 100 and 2 metallic  Element) Wyle exposed tank—
minutes particles > 25 u to environment. NTS
delivered tank without ==
attached bookend -
7/03/02 GHe 2750 psig, N/A Failed: Met level Used Norman Filter (mesh
Held for five 100, but three element)
minutes metallic Particles > -
- 25
7/16/02 GHe 2750 psig, N/A 1 Metallic from 25 — Pressurized only, using -
- Held for five 50 u, Zero Metallics Millipore Filter -
minutes from50-75p
7/23/02 GHe 2750 psig, N/A Zero Metallics from Repeat: Pressurized only,
. Held for five ) 25-50 p, Zero using Millipore Filter =
minutes Metallics from 50 -
- _Idp 7
7/29/02 GHe 2750 psig Reference 2.4, Zero Metallics from Reference Appendix 5, E- _
Para 5.6 25-50 y, Zero Mail from Robert Wolf,
Metallics from 50 — Dated 8/14/02
75 u

M Particle Count and Metallic particle counts are normalized from 41250-ml sample to 100-ml sample by dividing
the count by 12.5.

3.1.7 Helium Leakage Test

The tank was helium leak tested at 2700 psig using 10% helium and 90% nitrogen mixture. Following
the Helium Leakage Test, the tank was forwarded to Burst Pressure Testing.

3.1.8 Burst Pressure Testing

The tank was subjected to burst-to-rupture testing in accordance with Paragraph 5.5 of QCP-06-766

(Reference 2.2). The burst-to-rupture test consisted of hydrostatically pressurizing the tank from 0 psig

to catastrophic failure, with a maximum 5 second hold at 2705 psig. The tank ruptured at 5671 psig
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with failure originating in the membrane section of the tank between the port end tangent line and the

first girth weld.

3.2

The test program was initiated in March, 2002 and was completed in August, 2002.

3.3
Acceptance Testing Data and Qualification Testing Data is presented in Paragraph 5.0 and

attachments to this document.
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4.0 Test Conditions and Test Equipment
4.1 Test Conditions

Unless otherwise specified herein, the standard test conditions during the Qualification Test Program

were an atmospheric pressure of site ambient, a temperature of 55° to 90° F and uncontrolled relative
humidity Test Equipment.

4.2 Test Equipment

All test equipment used in the performance of testing and inspections during the Qualification Test
Program, as detailed in Reference 2.2 and 2.3, was calibrated in accordance with 1ISO 10012-1
requirements relative to measuring, inspection and test equipment. Equipmenf calibrations were
verified as current prior to the performance of tests and inspections.

Page 10 of 29
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5.0 Qualification Test Program

5.1 Acceptance Test Procedures

5.1.1 Requirements (Reference 2.1, Paragraph 4.3.4)

Acceptance testing shall be performed in the sequence specified for the tank being employed in the
qualification test program. The tank shall pass acceptance testing prior to qualification testing.

The tank shall be subjected to an acceptance test consisting of:

a) Proof pressure/volume
b) Helium leakage
c) Dimensional inspection

5.1.2 Procedures (Reference 2.3, All Paragraphs)

The tank was subjected to the test requirements specified in Paragraph 5.1.1. Lincoln Operations

performed these tests at their Main Plant facility.

The tank was subjected to acceptance testing in accordance with Reference 2.2 (QCP-06-766) as
required by Reference 2.3 (QCP-06-765) of this document:

a) Proof pressure testing to 3375 psig using deionized water per
Paragraph 5.1 of QCP-06-766.

b) Volume measurements using water weight versus temperature to
determine volumetric capacity (5000 cubic inches minimum volume)
per Paragraph 5.1 of QCP-06-765.

c) External leakage testing using the vacuum chamber method while
pressurized to 2700 psig with a 10% helium gas mixture (maximum
leakage rate not to exceed 1 X 107 scc/sec) per Paragraph 7.1 of
QCP-06-765.

d) Visual and dimensional inspection per Manufacturing & Inspection
Record (M&IR 175455-1) processing.
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5.1.3 Results

The tank complied in all aspects to the requirements of the test procedure.

Acceptance test results.

Table 5.1.3-1, Acceptance Test Results

Max. Proof Press  Volume @ O psig Maximum Leakage = Permanent Set
(psig) (cu. In.) (sccl/sec) (%)
3380 5034 7 6.1 X 10" 0.45

The test results and proof pressure traces obtained duringrtAhe performance of the acceptance test
procedures are presented in Appendix 1 of the document along with the recorded visual and

dimensional data.
5.2 Pressure Cycle Test

5.2.1 Requirements (Reference 2.1, Paragraph 4.3.5.1)

The tank shall be subjected to a total of 8 each 1.25X MEOP cycles, 8 each 1.1X MEOP cycles, 48
each MEOP cycles, and 6614 diurnal cycles including all acceptance and qualification pressurizations

prior to burst testing.

The tank shall be subjected to a leakage test at MEOP to verify conformance with requirements.
Allowable external leakage including tank joints not exceeding 1 X 107 scc/sec when pressurized with
10% helium and 90% nitrogen at MEOP.

5.2.2 Procedures (Reference 2.2, Paragraph 5.2)

Page 12 of 29
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The tank was subjected to the test requirements specified in Paragraph 5.2.1. This test was performed

at Lincoln Operations at the Main Plant facility.

The tank was hydrostatically pressure cycled using deionized water. The pressures and sequence of

application were as shown in Table 5.2.2-1.

The overall length differential growth effected by pressure was measured during one pressure cycle
from 0 to 2700 to O psig. During the last cycle of pressure from 2700 to 0 psig, the effluent liquid from
the tank was captured and weighed. The volume of the effluent water was calculated using water
weight versus temperature times the compression factor of water at 2700 psig. The effluent volume
was added to the 0 psig volume determined during acceptance testing to determine overall volume of

the tank at 2700 psig.

The tank was visually examined for evidence of damage at the completion of the pressure cycles. No

damage existed.

Table 5.2.2-1, Pressure Cycle Test Parameters
Sequence  Number of Cycles'”  Pressure Range (psig)

A 7 0to3375t0 0
B 8 0t02970to 0
C 46 0to2700to 0
D 3307 2100 to 2700 to 2100
E 3307 2100 to 2400 to 2100

Tolerances: +50/-0 psig at minimum and maximum pressures
Ramp Rate: 75 to 125 psi per second
Hold Time at Peak: 5 seconds maximum pressure
Number of 2700 psig pressure cycles reduced from 48 in anticipation of
expected MEOP cycles to be applied during qualification program.
See Appendix 7 for Table of all pressurization cycles incurred during acceptance and qualification testing

At the completion of pressure cycling, the tank was subjected to an external helium leakage test. The
tank was placed in a vacuum chamber that was evacuated and valved into a helium mass
spectrometer. The tank was pressurized to 270 (+10) psig with helium gas and then to 2750 (+50) psig
with nitrogen gas. The leak detector was monitored for indications of helium leakage for a period of 15

minutes. Procedural requirements state that leakage cannot exceed 1 X 107 scc/sec.
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5.2.3 Results

The tank complied in all aspects to the requirements of the pressure cycle test.
The tank exhibited no evidence of leakage or visual damage as a result of the cyclic pressurizations.

The overall length differential growth of the tank was 0.328 inches. The effluent volume of the tank,
from 2700 psig to 0 psig, was 136.87 cubic inches. The total calculated volume of the tank at 2700

psig was 5125.6 cubic inches.

The tank did not leak in excess of the specification requirements. Actual measured leakage was 1.8 X

10 scc/sec.

Data obtained during the performance of the pressure cycle test is presented in Appendix 2 of this

report.
5.3 Dynamics Testing

5.3.1 Requirements (Reference 2.1, Paragraph 4.3.5.2)

The tank shall be subjected to dynamics testing while filled with a performance fluid and pressurized

with helium to MEOP with the tank end bosses attached to a rigid fixture.

a) A vibration survey of the test fixture, with the tank mounted, shall be
performed by swept sinusoid or low level random applied in the
axial direction and one lateral direction
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b) Random vibration shall be applied consecutively in the axial
direction and one lateral direction at levels specified in Table VI of
Reference 2.1.

¢) Sinusoidal vibration shall be applied consecutively in the axial
direction and one lateral direction at levels specified in Table VI of
Reference 2.1.

d) Sinusoidal vibration in any one axis may immediately be performed
following random vibration in that same axis providing no change has been
made in the setup. '

5.3.2 Procedures (Reference 2.4, All Paragraphs; 2.2, Paragraphs 5.3.2, 5.4.2)

The tank was subjected to the test requirements specified in Paragraph 5.3.1. The vibration testing

was performed at and by Wyle Laboratories, El Segundo, California.

NOTE: A compfehensive report detailing the vibration testing is presented in Appendix 8 of this
document. The following paragraphs present a brief description of the tests.

A dynamics test fixture was installéd on the head of the vibration exciter. The test fixture was designed
to simulate spacecraft installation,; i.e., the port boss was rigidly restrained from motion in all directions,
the blank boss was allowed to rotate about and move in the axial or longitudinal direction but was
restrained from any motion in the radial or lateral directions. The tank was then mounted to the

dynamics fixture.

A dynamics'ﬁxture evaluation was performed in the axial or longitudinal axis and in one lateral axis at -
12 dB of the test levels. The tank was at ambient pressure (unpressurized) during the dynamics test

fixture evaluations.

The tank was filled with 312 pounds (113 kilograms) of PF 5060 performance fluid and pressurized to
2700 psig with helium gas. The tank was subjected to the following vibration in both the axial or

longitudinal axis and one lateral axis.

a) Random vibration from 20 to 2000 Hz at an overail level of 4.6
gRMS for 2 minutes after equalization at -12, -9, -6, and -3 dB.
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b) Low-level sinusoidal resonance search from 20 to 2000 Hzat 0.5 g
with a sweep rate of 2 octaves per minute.
¢) Sinusoidal vibration from 5 to 100 Hz at a sweep rate of 2 octaves

per minute.
d) Low-level sinusoidal resonance search from 20 to 2000 Hz at 0.5 g
with a sweep rate of 2 octaves per minute.

At the completion of each axis of vibration, the tank was depressurized for axis change. The tank was
visually examined after each axis for evidence of damage. The first run of full level Qualification
Sinusoidal vibration was performed with the incorrect spectrum and was aborted at 84.5 Hz after 122
seconds (See Reference 2.4, Page 6: Notice of Deviation 1). The correct full level Qualification
Spectrum was then applied, but was aborted at 37.8 Hz after 87 seconds due to excessive wear to the
test fixture bearing which held the blank end of the tank (See Reference 2.4, Page 7: Notice of
Deviation 2 and Page 12, Photograph 5). The tank was returned to Lincoin to evaluate the damage.
The damage was deemed to be minor. GDATP Lincoln reworked the boss in accordance with FRR
4858 (See Appendix 6) and returned the tank to Wyle for conclusion of testing. Testing was completed
as required without further evidence of damage to the tank. The tank was forwarded to cleaning for

precision cleaning — acceptance vibration — cleanliness verification testing.
5.4 Precision Cleaning

5.4.1 Requirements (Reference 2.1, Paragraph 3.4.1.2 and 4.3.5.4)

Cleanliness of the tank shall be cleaned in accordance with the requirements of CPP 3932 (Reference
2.5) and shall meet the requirements of Paragraph 3.4.1.2 of Reference 2.1.

5.4.2 Procedures (Reference 2.2, Paragraph 5.4)

The tank was subjected to the cleaning requirements specified in Paragraph 5.4.1 after qualification
level dynamics testing and prior to acceptance level dynamics testing. The cleaning was performed at
and by NTS, Los Angeles, California. '

The external surfaces of the tank were cleaned to remove dust, grease, oil and other soils.
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The internal surfaces of the tank were pre-cleaned using isopropyl alcohol, Turco 4215, deionized
water and gaseous nitrogen. After pre-cleaning operations were performed, the internal surfaces were
precision cleaned in a Class 10,000 clean room using 0.5 micron filtered isopropy! alcohol. A 1250-

milliliter sample of the effluent alcohol was then sampled for particulate.

The tank was dried in a vacuum oven at 140° F at a vacuum of 27 +2 inches of Mercury for a minimum

of 2 hours.

5.4.3 Results

The tank complied in all aspects to the requirements of the cleaning operations. The tank was
forwarded to Wyle Laboratories for accomplishment of Acceptance Dynamics Testing before returning

to NTS for cleanliness verification.

5.5 Acceptance Vibration Testing — Cleanliness Verification

5.5.1 Requirements

The precision cleaned tank shall be subjected to acceptance level random vibration in one lateral axis
while pressurized to 2700 +50/-0 psig with helium gas to levels shown in Table 5.5.1-1

Table 5.5.1-1, Acceptance Random Vibration Test Requirements

Axis Frequency Vibratory Level
Orthogonal 20-50 + 9 dB/octave
50-300 0.020 g*/Hz
300-2000 -6 dB/octave

Overall level = 3.2 gms

Duration = 60 seconds
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Following acceptance level vibration testing, the tank shall be subjected to cleanliness verification per
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ARP-598 and shall meet the requirements as shown in Table 5.5.1-2.

552 Procedures

5.5.2.1

Table 5.5.1-2 Cleanliness Parameters

Size (microns) Quantity
5to 10 600
111025 100

26 to 50* 25
51 to 100"

Greater than 100*

NVR (non-volatile residue)

less than 1 mg/100 mi

*No metallic particies greater than 25 microns

Random Vibration testing was accomplished per 5.3.2 for requirements given in Table 5.5.1-1 as

recorded in Table 3.1-1.

5.5.2.2

Cleanliness verification was accomplished in accordance with ARP-598 at National Technical Services

in Los Angeles, CA.

5.5.3 Results

The tank met the cleanliness requirements as given in Table 5.5.1-2 and Reference 2.1, Paragraph
3.4.1.2. The results of all cleanliness verifications are provided in Appendix 3. See Table 5.5.3-1 for

results of the last cleanliness verification.

Table 5.5.3-1, Precision Cleaning Results

Size Ref. 2.1, Cleanliness Verification
(microns) Paragraph 3.4.1.2 Results
Requirements (post-vibe)
<5 No Silting None
5t0 10 600 96
11t0 25 100 34
26 to 50 25 14
51 to 100 4 2
>100 0 0
NVR <1.0 mg 0.2 mg
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5.6 Burst Test

5.6.1 Requirements (Reference 2.1, Paragraph 4.3.5.3)

5.5.1.1

The tank shall be stabilized at ambient temperature and then hydrostatically pressurized to rupture at a

uniform rate not to exceed 125 psi per second.

5.5.1.2

The pressure required to rupture the tank shall be recorded.

5.5.1.3
The tank shall achieve design burst pressure (4050 psig) without rupture or leakage. Please note that
the successful burst of this tank without leak does not contradict the leak before burst requirement of
Reference 2.1, para 3.2.2.2.5. Leak before burst failure design assures that during normal operations,
the aluminum liner of the pressure’ vessel will fail in fatigue with crack propagation resulting in

detectable leakage prior to tank rupture.

5.6.2 Procedures (Reference 2.2, Paragraph 5.5)

5.6.2.1

The tank was subjected to the test requirements specified in Paragraph 5.6.1.

5.6.2.2
The tank was filled with deionized water and connected to a burst pressure test system. The burst
pressure test system was energized and the tank was pressurized at an approximate linear ramp rate
of 75 to 125 psi per second, from 0 psig to rupture of the tank with a maximum 5 second hold at 2700

psig.

5.6.2.3

Test requirements are that the tank exhibits a rupture pressure in excess of 4050 psig at ambient

temperature.
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5.6.3 Results

5.6.3.1

The tank complied in all aspects to the specification requirements.

The tank ruptured at 5671 psig (2.10 times the MEOP pressure of 2700 psig). Failure originated in the
membrane area of the tank, between the port tangent line and the first girth weld.

5.6.3.2

Figure 5.5.3-1 is a photo of the burst pressure test unit after testing.

5.6.3.3
Pressure traces obtained during the performance of the burst pressure testing are presented in
Appendix 2 of this document.
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FIGURE 5.5.3-1, BURST TEST

82 LITER XENON

S/N 001

5671 PSIG

8-27-02

TEST REQUEST 02-05-004
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Traveler PN 175455-1, Rev. NC Pressure Vessel, Tested, 82 Liter PV

- Handling Class: 8 _ U/M: éa. Shelf Life: Indefinite Storage: Open shelf, dry
Operation Processing Documents
- Op | Operation .| Document Doc | Dats Log Work | Operator | Remarks,
_No | Description Number Rev _| Cntr | NoJDate | (FRR No.)
Prolongation Ring Test (ST 980001-4 SN above) must e complete before Proof Test ) Froof & Leak
— Customer:
- Tost A~ - P-08-765 P ANCY
g 10 | Proof Tes QCP-08- age 2 a0 NI
20 | Hot Air Dry QCP-08-765 - - | Page2 AMCK
35 | Loak Test QCP-08-765 Page 2 AMCK fzft‘j&)r‘* Customer:
_ 43—Frim-Tube— EP3-910C , AIEA A
150 —EinglCleanp—— - LRS- D480 . Rage-2- AJCA, . i - T F(;/\‘o
= : * et
- 60 | Final Inspect Page 3 Page 3 ALBA i\\g %g 7’%
rd

lastructions to Production Control:
— 1. Fillin the seria! number of the partbeing completed in the upper Rik comar. The raaximum zatch size is cre =

each. Lot siza is a maximurm of 100 each. Tha data logs do not suppoit lerger baiches. 3
2. Attach a single igvel bill of melerial with blov~thru to this traveler. °
— 3. The customer rrust be rotified fve working c'ays befare starting the first operation. Prolongation ring testing m&
13 complete befora starting proof test.
_ Operctor and Test Technician Instructions: [T

The attached 3oM contains the materials required by operation.

2. Document paragraphs are the same &s the operation number. Tools and oliier documanis required are lisied at
the beginning of each operation. Read paragiaphs 1.0 through 4.0 prior to using the document for *he first time.

Fil in the revision level of the dccument in the coiumn labeled “Doc Rev”.
Do not use a thread gage inn the port boss threaded inserts.
Final assemtly dimensions are defined on Product Drawirg 220165.

»os

¥ TustAL  STRAN GMES  PER AMACHED SKETCH. MoNTer
- 0N RWAP P vhud PORAMS Dow A,

b
Ty :;’é%c >

5/7/0V ' RANNNG

I\HHP"
e s

Page 1 of 3
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T!S‘TDATAIMAT!RIALW LOG

0P | parametari Acton ~ | Enty | Parameted Action Envy | Parametad Action
10 Prolongetion Rings Vm-bwmﬁwm
PV Serial Number @% Acceptsbie? _ YeaNo | Y oS | wieV seeamnsem | 28.8)
Water Fil Start 080 Vessel Weight, b. Pre-Test Watee - » -
Time/ Date =99 | Full (Actusl) w2209, YO | Temperature, T | 7y
Pre-Tast Volume @ Time @ Pressure 0.0 —~oxg Post Test Vessel .
0.0 vi | 56/] 5010 10.0 seconds |~ 230 | Weight . Full  W3[2/0.02
Post-Test Water .Y Water Drain Complete, 30 Dry By - Date/Time -
Temperaturs, F T2 | 7¥ Date/Time T4 < -g-0u | 12 hrs from T4, Max. 5~
Post-Test Volume @ - Permanent Set, (V2-
| 0.0 psig 4.000ciMin.v2 | 50340 viw2  1o% Max| 4570 | TostTechAccept |08
) Load Cell Calibration -
Load Cell SN ¥5=)4 4 | Dye Date ‘%A
Temperature Gage -~

Temperature Gage SN | /¢7-2y3 | callbration Due Date | /2 ¥,

L 30~ Pressure Gage | 5hy -

Pressure Gage SN '320; Calibration Due Daté LY, 0

20 Alr Dry Interior, Record | /000 Alr Dry Interior, Record B9 | Dryless than or = 12hrs
Start Time/Date 5-£02 | Stop TimaDate 230 | from T4 above _Accept 2873 < | _
30 | Standard Leak ~g¢ | Leak Rate, Background Hellum Pressure
Calibration Value o 2X/ scc/sec. Qox/0 260 to 280 psig | Z8D
Nitrogen Pressure Indicated Lsak Rate, ] —p Actual Leak Ralo -q
2700 to 2800 peig | 2780 | sccisec. . #}1{/& 1 x 107 scc/a Max. |4,/ r_~
Time @ Pressure Temperature, j .
15 minutes Min. | 3 4/ Degrees F_ 140F Max. | /22 | Test Tech Accapt 40"

P G SN Pressure Gage | : ;
ressure Uage £ 3p~2 4 | Calibration Due Date {3 vs-0> |—
ook SN Leak Detector

Leak Letoctor 472-352 | Calibration Due Cate __lLeasd ifse

Leak SN Standard Leak
Standard 272 #4294 | Calitration Due Date |4 2 |~
) Digital Thermometer
Digitai Thermometer SN | L 3.37 | Calibration Due Date  |5™>4~-02 i
80 Chromate BN End of 45 min. Room ’
Temp Cure Time Date

e
"=y

1£/96

A
Form No. Gl-dl



L]
Il

1 .-
2 --
3 --
4 .-
5 .-
6 .-

Diameter, Port Tangent Line, 12.94" Max.

Diameter, Port Weld, 12.94” Max. E3 Pi-Tape
Diameter, Center Weld, 12.94° Max. E3 PlTape
Diameter, Blank ‘Veld, 12.94" Max. E3 Pi-Tape
Diameter, Blank Tangent Line, 12.94° Max. E2 Pl-Tape
OAL, Shoulder to Shoulder, 45.32" (Ref.). E2 Calipers
—Operationd0 ___ Callpars
Operation10———Scale—
Vessel Surface Damage, None ‘ ‘ Visual
Fort Boss ;I'hreaded Insert Dainage, None  Et Visual, No gage

Boss Camage, Nons

Stenci's Complete and Legible

13 -- External Cleanliness .

14 -- Tube Protector Installed, Yes
Pi Tape Seriat Numbar: 418290
Length Gage Serial Number: L£/-2/

Scale, Pannsylvaria 5800, Serial No.: ___A// Y/

Comments:

E2/E3 Visual
E3 Visual
Visual

Visual

- Calibration Due Date: 8-2-02 .
Calibration Due Date: __ /~/7-03

Calibratior: Due Date: /ZK

END OF DOCUMENT
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Appendix 2

Qualification Test Data Obtained at GDATP Lincoln Operations
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- PRESS HARD — 4 COPIES

APPROVALS TEST REQUEST

SROGRAM v, &) A=

_QUALITY
- —LINCOLN 4300 INDUSTRIAL AVENUE neL £-9-2 R
’ Z 7L COHPOS? LINCOLN, NEBRASKA 88504 oaT f
rest 1774 Lo PAGE OF =
%.
PART NO. ITEM DESCRIPTION QUANTITY /SERIAL NO. -~
220165 8. omecq PV | /ool
COST CENTER DESCRIPTION OF TEST: v
198G1-52:00 QUALIFICATIOAN TESTS ~PRESso@E et =<0 |

é'- bM/A/ Date 5-2 "_2_0_’_;_ gceﬁz\uglr:gon __Lle ~02, l

Prepared By

TEST WITNESS RQMTS: PHOTO RQMTS: REPORT RQMTS: DATA ONLY @F
ORIGINATOR 1 DbcAas [ ves (O SHORT FORM [ pAs) ‘
NONE a cust O no O FORMAL 'y

WHEN COMPLETE RETURN TO DEPT.: Il aTTenTioN: __CHAD  DUST4A)
TEST FUNCTION REQUIRED:

|- ACComMPLISH PRESSIRE cYC e PER OCPOL-Tul ,TABLE2,
2.DRY PER QCP OG- ,MKRA §.2 -
2. He LEAX TEST PE chP 0G-76(, PARA 5.2,

4 DYNAM IC TEST AT QUTSIDE ,-Amu'ry PER QCPOL-70G ,PARA 5.3

S. PRECISION cLsAN ATQUTS IDE FACILITY PER QcP u-ua) PARA S 7 T
& RAN DOM VIBE TESTM WUTSIDE FACILITY PER acroa-m PARA 5.4 -
TLLEANLINESS VERYFICATION ATOUTSIDE FACILITY PER QCP 06 -1GG PARM‘

8. e LEAL TEST PER QCP 0G-Tll PARA 5.4

L

9, RURST TEST PERGLP 0676, PARA 5-§ -
proc/spec No. __ RCP O~ Tll, REV__AJC  APPLICABLE PARA. Mﬁ;
SUMMARY OF RESULTS 77 -’

. Completet 55 ) A4
) tomplehrl §-1570> Ady

9 Axst test complete [29-02 ny)ag _ , /
DISPOSITION OF TEST ITEM: zQ 4 ] -
RETURN TO ORIGINATOR (3 NOTE: ORIGINATOR MUST Conducted by- —~ -
DESTROY AND/OR DISPOSE O3 SUPPLY SEALABLE Start Date_2 1T-©2
PUT INTO STORAGE O CONTAINER FOR ALL 7

ITEMS TO BE PUT Completion Date_ 9777 O =
OTHER INTO STORAGE. 2 — =

(18862-1)



e

PART NUMBER 220165-1
82L XENON OMEGA PRESSURE VESSEL
QUALIFICATION TEST LOG-

Pressure Cycling Test per QCP 06-766, Para 5.2
Seven Cycles from 0 to 3375 to 0 psig

Vessel S/N |  Minimum Maximum | Hold Time | Numberof | QC Accept
Pressure Pressure Cycles | =\
0O %.o 3365 | sec 2 Ke8)s139,

Eight Cycles from 0 to 2970 to 0 psig

Vessel S/N | Minimum Maximum | Hold Time | Numberof | QC Accept
Pressure Pressure Cycles |\
oo 20 3964 [ Sec 2 98)54752
43 Cycles from 0 to 2700 to O psig
Vessel S/N Minimum Maximum | Hold Time | Numberof | QC Accept
Pressure - Pressure Cycles —
o] 20 2700 lsec | 43 95) 7%

3307 Cycles from 2100 to 2700 to 2100 psig

Vessel S/N | Minimum Maximum | Hold Time | Numberof | QC Accept
Pressure Pressure Cycles =
00| 2110 2700 | 5 sec 3307  \o8)%/M/0a
200> Rec

3307 Cycles from 2100 to 2400 to 2100 psig

Vessel S/N Minimum Maximum Hold Time | Numberof | QC Accept
Pressure Pressure Cycles —
o] 2105 2400 5 sec 3307 (q8)* 4’
2105 2400
MEOP Pressurized Volume o ',fﬁ')r‘
Vessel | Pressure | Effluent | Effluent | Effluent | M & IR Totalg, QC
S/N ' Weight | Temp. | Volume | Volume | Volume cept
) | 29201492 1 78° [36.%T1] o3¥.0[gn5.b (e8)*/% |

Skl & 2700 pal 1¢. 237
3 s-oﬂ’ \Lg

o 4 Y3 3L &
X Extra ¢yeles 0 2720 psi5 T 3 ¥ 3156, S\ . 6\7/




Helium Leak Test

Std. Leak

Dynamics Testing per QCP 06-766, Para 5.3

Performed outside at independent testing facility

Precision Cleaning per QCP 06-766, Para 5.4
Performed at outside independent cleaning facility

Random Vibration Testing per QCP 06-766, Para 5.4
Performed at outside independent testing facility

Cleanliness Verification per QCP 06-766, Para 5.4
Performed at outside independent cleaning facility

Vessel S/N Background Helium Nitrogen Vessel
Calib. Value | Leak Rate Pressure Pressure Temperature
o/ bZxee™® \24v08 | 28p sz |22%0 rszel 129 °F
| Indicated Leak | Actual Leak Time at Number of QC Accept
Rate Rate Pressure Cycles O\
Lexr0® [0 E%20" 8 | 20 My / \*) ¢-/¢02

Helium Leak Test (posi-dynamicg per QCP 06-766, Para 5.4

Vessel S/N Std. Leak Background Helium Nitrogen Vessel
Calib. Value | Leak Rate Pressure Pressure Temperature
ool beoosr ® |2Sv,0”% | 28D 27280 124 F
Indicated Leak | Actual Leak Time at Number of QC Accept
Rate Rate Pressure Cycles TN\
Z22x.,0” 8 L2xo™Y¥ N7 -y / 2 o2
Burst Test per QCP 06-766, Para 5.5
Vessel S/N | Hold Hold Time Burst Customer
Pressure Pressure Witness
00 | oY Jd Sfe | SL2/

Cy,\"‘d‘( eu"’f ”onh : @nC/
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[T 082812002 02:00:53.034 PM |

|

10000 |

e im0 I Cege duelTrat 1BUATe TR 9205004 SN, e
|
_
|

_

9500 _
! ; f

9000 i ! . _ , |
_ | |

85001 | i ! |
8000

7500

1-\&1% | | :
e . T

| i
] 1 H T
Thu 08/29/2002 02:00:12.820 PM , 00:01:20.000 Thu 08/29/2002 02:01:32.820 PM

[fagName — _ _Desaipbon . ScaleRange ~ Samplefreq. ____ Eng.Units  VaueBar L

SEENEEEEEEREEN
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Appendix 3

Cleanliness Verification Results



{ § I | i 'm0 m 1
NATIONAL TECRNICAL vw.ﬁ.wgu 5320 W. 104TH STREET LOS ANGELKS, CA 90045 (310) 3480900 / FAX (310) 670-7556
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P 002/002

+3106707556

From=National Technical Systems Los Angeles

Jun-28-2002 05:12pm
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Appendix 4

XRF Analysis — Metallic Particle Element Determination

(RSI Materials Engineering GDATP Report 061902)
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RSI Materials Engineering

605 N. 13® St. (402) 827-9328
Omaha, NE. 68102 (402) 827-9329 FAX

To:

From:

www.railsciences.com

Chad Dustin June 19, 2002
General Dynamics '

Armament and Technical Products

Lincoln Operations

4300 Industrial Ave.

Lincoln, NE 68504

John D. Makinson, Ph.D., P.E.
RSI Materials Engineering
605 N 13® Street

Omaha, NE 68102

Re: Non-destructive XRF evaluation of used filter paper.

Background

Three used filter papers were received June 18, 2002 for X-ray Fluorescence (XRF) analysis
to determine if any metals were contained in these used filters. A new, un-used filter paper
was also analyzed to eliminate consideration of metals that normally exist in the filter paper
itself. The new and one of the used filters are shown in Photograph 1.

VAR

Photograph 1: New ﬁlte(leﬁ) and a used filter (right).

RSI Materials Engineering - Page 1
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Examination and Results

Each sample was measured by XRF that contained a rhodium x-ray source operating at 20 kV
and 0.20 mA. Elements higher than sodium on the periodic table will be detected by this
method. The resulting XRF spectrum of sample labeled "1st 1250 ml After Vibe" is shown in
Figure 1. The new filter contained no detectable levels of elements higher than sodium,
therefore, all elements detected in the used filter papers were that of the embedded particles.
No elements were detected above background on the other two used filter papers, "1st 1000
ml Filter Forward Flush" and "1st 1000 ml Filter Back Flush".

Elements of iron, nickel, chrome, were detected in the filter paper "1st 1250 ml After Vibe"
The source of these elements in this filter paper was most likely from an austenitic stainless
steel. A very low copper peak is noted in Figure 1. It is possible that the filter paper
contained some copper, however, the intensity is too low to make a positive confirmation. No
aluminum was detected in these filter papers.

200

180

160 -

140

120 -

100 -

Counts

80 A
Fe Ni Cu

60 Cr ¢ {possible)
Al (not detected)

40 -

20

12

Figure 1: XRF spectrum of the used filter paper "1st 1250 ml After Vibe".

Conclusion

The used filter paper contained iron, chrome, nickel, and possibly copper. The most likely
source of the elements iron, chrome, and nickel is a grade of austenitic stainless steel.

RSI Materials Engineering - Page 2
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Appendix 5
SSIL Letter of Approval for Cleanliness Verification Results
(E-mail from Robert Wolf of SS/L to Bruce Sigrist of GDATP,

8/14/02)
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Bruce Sigrist

b
19986200

From: Robert Wolf (SubContracts) [wolf robert@ssd.loral.com]
nt: Wednesday, August 14, 2002 4:47 PM

10: Bruce Sigrist

Cc: Con Murray; Jen Lee

Subject: Xe and Pressurant tanks cleanliness verification results

Dear Bruce,

SS/L has reviewed the cleanliness verification resuits provided by
Lincoln

from the 82 liter Xe tank qualification test. After reviewing the data,
SS/L has made the following conclusions.

1. SS/L accepted the latest cleanliness verification resuits after the

82 liter Xe tank was vibrated at the acceptance test level. SS/L will
modify the cleanliness requirements in the performance specifications
for Xe and He tanks (This covers for 65 Liter and 82 Liter tanks). No
additional tests are needed for 65 liter pressurant tanks, SS/L will
consider that 65 liter tanks meet our requirements based on the results
from 82 liter tank.

2. Lincoin Composites should proceed to complete the 82 liter Xe tank
qualification test at its earliest schedule, i.e.., to burst the tank at
required level.

3. In parallel, Lincoln Composites should proceed to complete
manufacturing two 82 liter flight tanks for earliest delivery.

. Lincoin Composites should start cléaniﬁg two 65 liter tanks for
delivery. These two tanks have been put on hold pending the cleanliness
verification results. SS/L needs these two tanks within 2 weeks.

Please let us know if you have any questions or comments to the above.
Regards,

R. Wolf
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Failure & Rejection Report
Lincoln Operations

FRR No.: 4858
— Part Number:  220165-1 Inspector: MILKE Open Date:  05/30/02
Part Name: PV 13" C/AL CYL 5000 C! XE Part S/N: 001
Part Location: Penetrant Inspection Part L/N:
- M&IR No.: Sequence: RECEIVING Accepted: 0
Cost Center: 19862 Classification: Major Rejected: 1
TW.0.. CAR: NA
- P.O.: 14526 Vendor: WYLE LABORATORIES
l‘ﬂ? No.: 12343 Scrap Tkt.: Return No.:

Reason For Rejection:

ITEM #1) The pressure vessel was received from Wyle Laboratories with damage present on the blank boss. The
blank boss exhibits areas of smeared metal and deformation over the entire surface of the stem.

- Note: A preliminary penetrant inspection is inconclusive to identifying defects due to the smeared metal.

Disposition:
Rework the blank boss by taking the following actions:

1. Rework the blank boss to remove the extruded material, chamfer the outside comer and drill a hole in the center of

- the blank boss stub outer face per the attached sketch.
2. Fabricate a cup per the attached sketch.
3. Install the cup over the boss per the attached Rework Procedure..
4. Return PV to test lab top continue the test.

Engineer: GLAESEMANN Date: 06/04/02
- Design Eng: KHAWAND Date: 6/4/02
QA: HLADKY Date: 06/04/02
- Purchasing: NIEMEYER Date: 05/31/02
— Production ID: Date:
- FRR 4858: 09/20/02 13:28 Closed = QC Stamp: Date:

Page 1 of 1
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10.
11.

12.

PROCEDURE FOR BONDING CUP TO BLANK BOSS FOR 82L PV
PART NUMBER 220165-1, SERIAL NO 001

Remove Pressure Vessel from container and place on clean working area. Secure vessel
from rolling off table while performing the cup bonding operation. Remove the cup from the
blank boss. Set the screw aside for re-instaliation.

Using a clean wiping cloth wipe the blank boss clean using clean acetone from a pour can.
Using 80 grit aluminum oxide sand paper, sand the inside cylinder surface of the cup.
Using 80 grit aluminum oxide sand paper, sand the outside cylinder surface of the blank boss.

Using a clean wiping cloth wipe the interior of the stainless steel cup clean using clean
acetone from a pour can. Change to a new cloth frequently. Continue wiping until the cloth
remains clean.

Using a clean wiping cloth wipe the blank boss clean rusing clean acetone from a pour can.
Change to a new cloth frequently. Continue wiping until the cloth remains clean.

Obtain a 100 gram batch of LRF 145. Record Batch No.:

Apply an even layer of LRF 145 onto the 1.19” diameter cylinder of the blank boss end using a
3/8" acid brush.

Install the cup onto the blank boss. Push on until it seats. Reinstall the 8-32 screw.

Wipe off any excess LRF 145 that has been squeezed out of the cup. before it sets up.

Allow the LRF 0145 to cure a minimum of 120 minutes at room temperature before handling.
Record start date and time; stop date and time below.

Cure Start time/date: ___~ Cure Stop time/date

Place vessel in container and return to stock room for shipment.

Production Operator ___ Date .

[
[

| o1



Dritl and Tap for # UNRC /

20 ttweadsinch
0.65" deep
™
Face Edge To Flat
Break Corner with 0.850
Chamfer ]
Blank Boss Machining
Lincoin Composites
Jacob Moseman
5/31/02
page 11




Chamfer all corners 0.030*

010

3 X 3/64" Holes 0.6" Diameter Hole Circle

): 1.196 * .002

Drill and countersink for 4
Sockethead Cap Screw (Flathead)

0.200*

08.65"

All Dimensions in Inches

Break All Corners -
Unicss Otherwise Stated, Dimensions to Nearest 8.810% Blank Boss Cap (To Be Fit On After Machining)
Lincoln Composites

Jake Mosemen 53102
Page 1M1
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Appendix 7
Table of All Pressurization Cycles Incurred during Acceptance and

Qualification Testing
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Appendix 7, Table of All Pressurization Incurred During Acceptance and

Qualification Testing

Pressure Acceptance Acceptance Qualification  Qualification  Qualification  Post- TOTAL
Range (psig) Proof He Leak Test Pres'sur(en He Leak Test Dynz_lmlcs dynamics
Cycling Testing
He Leak
Test
0-2700-0 0 1 46 1 10 1 59
0-2970-0 0 0 8 0 0 8
0-3375-0 1 0 7 0 0 8
2100-2700- O 0 3307 0 3307
2100
2100-2400- O 0 3307 0 0 3307
2100

) GDATP Lincoln Operations originally intended to pressurize to MEOP 43 times in anticipation of cycles to be added during
Dynamics testing. Two cycles were added due to system shutdown during diumnal cycling, and one cycle was added to obtain overail
length and pressurized volume.
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Appendix 8
Vibration Test Report

(Wyle Laboratories Report Number 47039)



“ryle TEST REPORT

laboratories

Lincoln Composites
4300 Industrial Avenue
Lincoln, NE 68504

REPORT NO.: 47039

OUR JOB NO.: D47039

CONTRACT: N. A

YOUR P.O. NO.: 14526

287 PAGE REPORT

11 September 2002

REPORT

ON QUALI

FICATION

SINUSOIDAL AND RANDOM VIBRATION TESTS

OF ONE

XENON STORAGE TANK ASSEMBLY
PART NUMBER 220165-1 SERIAL NUMBER 001

F O

R

LINCOLN
COMPOSITES

A Division of TECHNICAL PRODUCTS GROUP, inc.

STATE OF CALIFORNIA Ss
COUNTY OF LOS ANGELES '

R. SMITH, MNGR EL SEGUNDO DYNAMICS, vuig cury sworn

deposes and says: That the information contained in this report is the result of complete and
carefully conducted tests and is to the best of his knowledge true and correct in all respects.

22

7 - -4
SUBSlobdonmo is /’ day of SéP,ZO_Q_Z_

PRAIRIE WITKAMP
Commission # 1236213
Notary Public - Califomia &
Los Angeles County
My Comm. Expires Oct 2, 2203

o

&

DEPARTMENT

Dynamics

TEST ENGINEER 2 ' 5 éé

TEST WITNESS

M. Klicka

(Not Applicable)

DCAS-QAR VERIFICATION

QUALITY ASSURANCE — 2L LA &

dii. L

iy
]

L

¢ G. Montgomery ./~ <~

W.7R1-RFV aino
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PURPOSE

The purpose of this report is to present the results obtained during Qualification
Sinusoidal Vibration, Random Vibration and Pressure Dump Tests of one 13 Inch
Xenon Cylinder Assembly, P/N 220165-1, S/N 001.

REFERENCES
Lincoln Composites Purchase Order No. 51644.

Lincoln Composites Qualification Test Procedure, QCP No. 06-766, Revision NC, as
red-lined dated 21 May 2002.

MIL-PRF-27401C, Propellant, Pressurizing Agent, Nitrogen.
MIL-PRF-27407A(1), Propellant, Pressurizing Agent, Helium.

ANSI/NCSL 7540-1-1994, Calibration — Calibration Laboratories and Measurement
and Test Equipment - General Requirements which supersedes MIL-STD-45662A,
Calibration Systems Requirements, 10 June 1980.

Wyle Laboratories Western Test and Engineering Operation El Segundo Facility
Quality Assurance Program Manual for ISO 9002 Compliance, Revision 01, dated
15 January 2002.

NDITI D IP
Ambient Conditions
Unless otherwise specified all tests were performed at a barometric pressure of

between 710 and 815 mm (28 to 32 inches) of mercury absolute, a temperature
between +55 and 90° F and uncontrolled relative humidity.

Instrumentation and Equipment

Measuring and test equipment, utilized in the performance of this contract, were
calibrated in accordance with ANSI/NCSL Z540-1-1994 and ISO 10.01 9/8/00 by
the Wyle Laboratories Standards Laboratory, or a commercial facility, utilizing
reference standards (or interim standards) whose calibrations have been certified as
being traceable to the National Institute of Standards and Technology. All reference
standards, utilized in the above calibration system, are supported by certificates,
reports, or data sheets attesting to the date, accuracy, and conditions under which the
results furnished were obtained. All subordinate standards and measuring and test
equipment are supported by like data when such information is essential to achieve
the accuracy control required by the subject contract.

Wyle Laboratories attests that the commercial sources providing calibration services
on the above referenced equipment, other than the National Institute of Standards
and Technology, are in fact capable of performing the required services to the
satisfaction of the Wyle Laboratories Quality Control Department. Certificates an
reports of all calibrations performed are retained by Wyle Laboratories and are
available for inspection, upon request, by customer representatives.

The test equipment utilized during this program is listed in each attachment.

I IIII\I\‘ W mm

m i
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Test Tolerances
Random Vibration PSD: +1.5 dB from 20 to 1000 Hz

+3.0 dB from 1000 to 2000 Hz
Sinusoidal Amplitude: +10%

Sinusoidal Frequency: +2% or +1 Hz, whichever is greater

SPECIMEN DISPOSITION
At the conclusion of the Qualification Tests, the 13 Inch Xenon Cylinder Assembly
was returned to Lincoln Composites for examination and evaluation.

SUMMARY

The 13 Inch Xenon Cylinder Assembly specimen S/N 001 was received each time
without damage due to shipping and handling. Receiving Inspection records of each
receipt are presented in Attachments DYN-A, DYN-C, DYN-E and DYN-F.

Initial receipt was on 20 May 2002. The specimen was installed in the fixture that
rested on a lubricated slip table and was instrumented with response accelerometers
R1XYZ, R2XYZ, R3XYZ and in-line R4Y as shown in Photographs 1 through 4
(Photograph 3 shows the fixed end and Photograph 4 shows the sliding end). The
fixture was instrumented with two in-line control accelerometers C1 and C2. The
specimen was filled with 312 Ibs. of PF5060 and pressurized to 2700 psig. For
initial testing, only single point control using C1 was used; C2 was for reference
only. The specimen was subjected in the Y axis to -12 dB pre-test Random (32
seconds), full level Qualification Random (180 seconds), and -12 dB post-test
Random (32 seconds), prior to full level Qualification Sinusoidal with the incorrect
spectrum that was aborted at 84.5 Hz after 122 seconds. See Exhibit A, Notice of
Deviation No. 1. The correct full level Qualification Sinusoidal spectrum was then
applied, and the application was aborted at 37.8 Hz after 87 seconds. It was
observed that the specimen free end had dislodged from the fixture. See Exhibit B,
Notice of Deviation No. 2, and Photograph 5. After the tank was reinstalled, the -12
dB post-test Random (30 seconds) application was re-applied.

The initial Sinusoidal spectrum (NOD No. 1) was correct between 22.6 and 50 Hz.
Therefore, after the specimen was reseated in the fixture, only the 50 to 100 Hz
portion was applied. However, the Sinusoidal application was aborted at 84.22 Hz
after 22 seconds. There was no apparent damage to the specimen or other
installation anomaly observed. The control strategy was then changed to extremal
of C1 and C2. The spectrum was then successfully applied to the specimen between
65 and 100 Hz (to include an overlap) for a duration of 19 seconds for one upsweep.
Per Lincoln Composites cognizant personnel, Sinusoidal testing in the Y axis was
considered complete given all previous testing. All sinusoidal vibration was applied
at 2 octaves/minute. The Y axis test sequence was then completed per Reference
2.2, Paragraph 5.3 and Table 3, with a -12 dB post-sine Random Vibration
application (30 seconds) using single point (C1) control. The axis configuration was
changed to X, as shown in Photographs 6 through 8, and the same fill and pressure
conditions were established. The -12 dB pre-test Random application was
successfully applied using average control (of C1 and C2); however, only 63
seconds of the full level Qualification Random Vibration was applied. Instability

A
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54

5.5

5.6

57

5.8

5.9

was observed and the test was aborted out of safety concerns based on the prior
experience in the Y axis and a partial dislodge of the free end was observed
(Photograph 9). The specimen was returned to Lincoln Composites for rework.

All data from initial testing is included in Attachments DYN-A (Random) and DYN-
B (Sinusoidal) and include the spectral listings with the durations and control
strategy used. Random vibration data is presented as 4 Hz resolution Power Spectral
Density (PSD) plots of the control and response accelerometers. The spectral
tolerances are superimposed onto each plot as a reference. Sinusoidal data is
presented as log-log peak acceleration plots of the control and response
accelerometers.

The specimen was received after re-work on 05 June 2002. The specimen was
similarly re-installed into the fixturing to restart the X axis test sequence per
Reference 2.2, Paragraph 5.3 and Table 3 as shown in Photographs 10 through 15.
The specimen was filled with 312 Ibs. of PF5060 and pressurized to 2700 psig.
Extremal control was used. The specimen was subjected in the X axis to -12 dB
pre-test Random (30 seconds), notched (per Lincoln Composites) full level
Qualification Random (180 seconds), -12 dB post-test Random (30 seconds), full
lIevel Qualification Sinusoidal, and -12 dB post-sine Random (26 seconds)
without apparent damage.

The specimen was sent out for cleaning and received on 07 June 2002 with a filter
assembly attached. The specimen was installed into the fixturing for X axis
acceptance testing as shown in Photographs 16 through 18, instrumented as before,
and pressurized to 2750 psig with gaseous helium (GHe). It was subjected to the
3.2 gRMS Acceptance Level spectrum per Reference 2.2, Paragraph 5.4.2.8 and
Table 5 for 60 seconds without apparent damage. See Attachments DYN-C
(Random) and DYN-D (Sinusoidal) for the post-rework test results.

A total of four pressurizations (with no vibration testing) were conducted per Lincoln
Composites direction. Attachment DYN-E lists the date, temperatures and hold
times. See also Photographs 16 through 23.

The specimen was resubmitted on 26 July 2002 for a repeat Acceptance Test in the X
axis per Reference 2.2, Paragraph 5.4.2.8 and Table 5, as described in the above
paragraph 5.6 with GHe. See Photographs 24 through 26. The specimen
completed the X axis Acceptance Retest without apparent damage. See
Attachment DYN-F.

A summary of all pressurizations conducted:

Date Medium Pressure
05-21-02 PF5060 312 Ibs. at 2700 psig
05-23-02 PF5060 312 Ibs. at 2700 psig
06-05-02 PF5060 312 Ibs. at 2700 psig
06-10-02 GHe 2750 psig
06-25-02 GHe 2750 psig
07-03-02 GHe 2750 psig
07-16-02 GHe 2750 psig
07-23-02 GHe ' 2750 psig
07-29-02 GHe 2750 psig

'
il

A



- “’yle EXHIBIT A REPORT NO. 47039
- NOTICE OF DEVIATION NO. 1 FOR SINUSOIDAL VIBRATION 6

y PAGE NO.
Wyle Job No.: 47039
‘%gm- NOD No.: 1
PO No.: 14526
Date: 5-22-02
Gov't Cont. No.: N.A.

NOTICE OF DEVIATION

TO: Lincoln Composites ATTN: Janet Neimeier

PART NAME: 82L Tank PART NO.: 220165-1 SERIAL NO.: 001
TEST: Sine Vibration SPECIFICATION NO.: QCP 06-766 PARAGRAPH NO.: 5.3

CUSTOMER NOTIFICATION: George Khawand ON (Date): 5-21-02 VIA: Verbal
NOTIFIED DCAS - QAR (name): ON (Date): : VIA:

SPECIFICATION REQUIREMENTS: “5.3.1 ¢) Sinusoidal vibration shall be applied in the axial direction ... at levels
specified [below]..."

5-22.6 Hz 25"SA
226-50Hz 13g
50-100Hz 529"

DATE OF DEVIATION: 5-21-02
TYPE OF DEVIATION: Incorrect Input Spectrum

DESCRIPTION OF DEVIATION:
The tank was subjected to the following spectrum:

5-22.6 Hz .6389g [.25"SA @ 5Hz]
22.6-50 Hz 13g
100 Hz 5.29

Sweep was aborted at 84.6 Hz (approximately 6.58g).

SPECIMEN DISPOSITION: Customer inspected the specimen and found no damage. Per customer, specimen continued with
test using the correct spectrum.

COMMENTS: Customer was on-site, monitoring testing in real time and was made aware of the deviation as it was discovered.

DISTRIBUTION CUSTOMER E
Original : Department TEST WITNESS: TEST ENGINEER: %év__
Copies: Customer K W
1 : Quality Control DEPT. MANAGER: S.D, &Ll =1

Copy :
1 Copy Contracts REPREBENTING: QUALITY ASSURANCE:
Coples: DCAS-QAR L, 0 17
intoln (ompesile ¢

W-108 Rev. 4/99
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— “Me EXHIBIT B REPORT NO. 47039
b= N NOTICE OF DEVIATION NO. 2 FOR SINUSOIDAL VIBRATION 7

y PAGE NO.
Wyle Job No.: 47039
e NOD No.: 2
PO No.: 14526
Date: 52302
Gov't Cont. No.: N.A.

NOTICE OF DEVIATION
TO: Lincoln Composites ATTN: Janet Neimeier
PART NAME: 82L Tank PART NO.: 220165-1 SERIAL NO.: 001
TEST: Sine Vibration SPECIFICATION NO.: QCP 06-766 PARAGRAPH NO.: 5.3
CUSTOMER NOTIFICATION: George Khawand ON (Date): 5-22-02 VIA: VerBaI
NOTIFIED DCAS - QAR (name): ON (Date): VIA:

SPECIFICATION REQUIREMENTS: “5.3.1 ¢) Sinusoidal vibration shall be applied in the axial direction ... at levels
specified [below]...”

5-22.6 Hz 25"SA
226-50Hz  13g
50-100Hz 529"

DATE OF DEVIATION: 5-22-02
TYPE OF DEVIATION: Test Abort

DESCRIPTION OF DEVIATION: During full level sine vibration the test was aborted at 37.8 Hz as the free end
became dislodged from its bearing. After disassembly some material wear was noted near the base of the boss
radius and boss end. Additional wear was noted at the boss bearing interface surface.

SPECIMEN DISPOSITION: On site customer witness reviewed specimen status and verbally communicated that the damage
sustained was considered non-critical. Per customer direction Wyle personnel polished the boss bearing interface. The
specimen continued with testing, per customer direction.

COMMENTS: Additional safety precautions will be taken during all remaining testing on the specimen.

DISTRIBUTION CUSTOMER L

Original : Department TEZ WITNESS: TEST ENGINEER: ﬁlfv
Coples: Customer W

° A DEPT. MANAGER: S .D, W

1 Copy : Quality Control :
1 Copy : Contracts REPPESENTING: QUALITY ASSURANCE:

Coples: DCAS-QAR mem &m PS.;Z;,

W-109 Rev. 4/99
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PHOTOGRAPH 3 REPORT NO. 47039

Y AXIS SPECIMEN INSTALLATION (INITIAL) VIEW 3 PAGENO. _ 10
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PHOTOGRAPH 4 REPORT NO. 47039

Y AXIS SPECIMEN INSTALLATION (INITIAL) VIEW 4 PAGENO. 11
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e PHOTOGRAPH 5 REPORT NO. 47039
W yl Y AXiS DISLODGE (INTIAL) 12
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PHOTOGRAPH 8 REPORT NO. 47039

X AXIS SPECIMEN INSTALLATION (INITIAL) VIEW 3 PAGENO. _ 15
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PHOTOGRAPH 9 REPORT NO. 47039

X AXIS PARTIAL DISLODGE (NITAL CAGE NO 16
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PHOTOGRAPH 11 REPORT NO. 47039

X AXIS SPECIMEN INSTALLATION (SECOND) VIEW 2
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PHOTOGRAPH 14 REPORT NO.

X AXIS SPECIMEN INSTALLATION (SECOND) VIEW § PAGE NO.
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PHOTOGRAPH 15 REPORT NO.

X AXIS SPECIMEN INSTALLATION (SECOND) VIEW 6
PAGE NO.

-~
=
7]
—
=}
=
S
(& ]
[vE ]
LR
-
o
=
=2
=
[ 72
=
==
(YT}
=
<
AL
[- =
[ 721
L
>




47039

REPORT NO.

=
=
[y
=
w B
=
-
alb
< =
o
oS
23
o
e
oS
=
o
2

PAGE NO.

!

A 1 S R L

Ny )

L - .
-t ta Sk et el IR

[ YL a.—. ,
g2 BUDLET -

.vr.l..u!.-iﬂ..........
L s wray ,

e B B meriar

S e e e e ven e

Vs ma e ) W e s oS W e

§ M3UA ZONVLA300V LSHL) NOLLY TVLSNI NMO3ds SIXY X




A

I\

w

X AXI§ SPECIMEN INSTALLATION (FIRST ACCEPTANCE) VIEW 2

PHOTOGRAPH 17
XAXIS SPECIMEN INSTALLATION (FIRST ACCEPTANCE) VIEW 2
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PHOTOGRAPH 22 REPORT NO. 47039

16 JULY 2002 PRESSURE HOLD/DUMP SETUP
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PHOTOGRAPH 23 REPORT NO. 47039
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PHOTOGRAPH 2§
X AXIS SPECIMEN INSTALLATION (SECOND ACCEPTANCE) VIEW 2
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REPORT NO. 47039

“]y‘lg“ PAGE NO. DYN.A.2

RECEIVING INSPECTION DATA SHEET

Customer LINCOLN COMPOSITES Date 5-20-2002
Specimen 82 Liter Tank Job No. 47039
No. of Specimens Received: ONE
Record identification information exactly as it appears on the tag or specimen:
Manufacturer LINCOLN COMPOSITES
P/N's 220165-1 S/N's 001
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED
Examination:  Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification
Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below.
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

[

Inspected By R.G.PARAMORE

Sheet Number of I
Approved Date  §-%0-072_

w614 QA Form Approval



Test RANDOM AND SINUSOIDAL VIBRATION
Customer Lincoln Composites Specimen 82 Liter Pressure Vessel Date 5121/02
Part No. 220165-1 S/N 001 Job No. 47039
Test By Matt Klicka Witness Page No. 1 of ]
WYLE CALIBRATION
EQUIPMENT MANUFACTURER | MODEL NO. RANGE NO. LAST DUE ACCURACY
Vibration Exciter Ling 340 30 K Force lbs. 10663 NA NA NA
Power Amplifier Unholtz-Dickie 2XSA/120 12 120/240 KVA 13756 NA NA NA
Automatic Vibration . System Calibration | System Calibration NA
Control System m+p VCX900 0.1Hz t0 12.8KHz 14004 Prior to Use Prior to Use
Sine & Random
Software m+p Rev. 6.2 NA NA NA NA NA
Mainframe Hewlett-Packard E1421B 5 Slots 14007 NA NA NA
16 Channels
Digitizer Hewlett-Packard E1432A 51.2 kSa/s 13887 6/11/01 6/11/03 +1%
QOscilloscope BK Precision 5105 100 MHz 14181 9/19/01 9/19/02 +3%
1 Hzto 10kHz 14334
Accelerometer Endevco 7704A-17 2.5kG Peak 13396 3/9/02 11/5/02 5%
3Hzw 4 kHz 12009 5/9/02 11/9/02 +5%
Accelerometer Endevco 2228 1k G Peak 12012 12/6/01 6/6/02
3Hzto4 kHz
Accelerometer Endevco 2228 1k G Peak 12005 12/6/01 6/6/02 +5%
3 Hzto 5 kHz
Accelerometer Endevco 2226 1k G Peak 12277 3/14/02 9/14/02 + 5%
2Hzto20kHz 8124 3/12/02 9/12/02 +29%
Charge Amplifier Endevco 2735 3k G Peak 8127 12/18/01 6/18/02 v
2 Hz to 20 kHz
Charge Amplifier Endevco 2735 3k G Peak 8662 3/12/02 9/12/02 12%
200 kHz BW 13793
Charge Amplifier Endevco 133 010 1k Gain 13794 11/28/01 5/28/02 5%
200 kHz BW
Charge Amplifier Endevco 133 0 to 1k Gain 13795 11/28/01 5/28/02 + 5%
. 4/24/
Pressure Gauge Ashcroft N/A 0-3000 psig 7351 02 8/19/02 + 5%
Temp. Indicator Doric 600 -327/+752 deg. F 13911 4/26/02 10/26/02 +2.0°F

W614C QA Form Approval

£V'NAQ 'ON 39vd
6£0.¥ 'ON LYOd3Y




DYNAMICS SECTION Customer Lincoln Composites Job No. 47039
VIBRATION TEST DATA SHEET Sheet 1 of 3
Specimen 82 Liter Pressure Vessel PN 220165-1 S/N 001
RANDOM SPECTRUM . Test Ref
Date Time | Axis | Temp Freq. PSD Overal | Time Comments Plot
CF) (Hz) G'Hz | dbiOct | G | (Sec) No.
5-21-02 | 2019 Y | AMB 20 000164 Completed —12dB (pre) level with no apparent damage. 1-12
20-50 +9 Tank filled with 312 1bs of PF5060, pressure at 2700 psi.
50-300 0025 Single point control using C1. C2 for reference only.
300-2k -6
2k 000057 1.15 32
5-21-02 2051 Y AMB 20 .0026 Completed Qualification leve! with no apparent damage. 13-24
20-50 +9 Tank filled with 312 1bs of PF5060, pressure at 2700 psi.
50-300 04 Single point control using C1. C2 for reference only.
300-2K -6
2K .0009 4.6 180
5-21-02 | 2059 Y | AMB 20 000164 Completed -12dB (post random) level with no apparent 25-36
20-50 +9 damage.
50-300 0025 Tank filled with 312 1bs of PF5060, pressure at 2700 psi.
300-2k -6 Single point control using C1. C2 for reference only.
2k .000057 1.15 32
W603SS-ES M /A/]\,\’
Signed

I

?'Y'NAQ 'ON 39vd
6€04¥ 'ON 140Od3d




DYNAMICS SECTION Customer

Lincoln Composites Job No. 47039

VIBRATION TEST DATA SHEET Sheet 2 of 3
Specimen 82 Liter Pressure Vessel PN 220165-1 SN 001
RANDOM SPECTRUM Test Ref
Date Time | Axis | Temp Freq. PSD Overal | Time Comments Plot
(°F) (Hz) G'Hz | dB/Oct | (Gem) | (Sec) No.
5-23-02 1923 | Y | AMB 20 .000164 Completed —12dB (post random) level with no apparent 37-48
20-50 +9 damage (repeated after tank reinstall, see report for details).
50-300 .0025 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
300-2k -6 Single point control using C1. C2 for reference only.
2k 000057 1.15 30
5-23-02 2019 Y | AMB Same As Above 1.15 30 Completed —12dB (post sine) level with no apparent 49-60
damage.
Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
Single point control using C1. C2 for reference only.
5-24-02 933 X | AMB Same As Above 1.15 30 Completed —12dB (pre) level with no apparent damage. 61.73
Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
Average control using Cland C2.
W603SS-ES

Signed M 4/(‘/\———

S'V'NAQ 'ON 39Vd
6€04r 'ON 1HOd3d




DYNAMICS SECTION Customer Lincoln Composites Job No. 47039

VIBRATION TEST DATA SHEET Sheet 3 of 3
Specimen 82 Liter Pressure Vessel - P/N 220165-1 S/N 001
RANDOM SPECTRUM Test Ref
Date Time | Axis | Temp Freq. PSD Overal | Time Comments Plot
CF) | (H) | GYHz [ aBoct | G | (Sec) No.
5-24-02 1025 X | AMB 20 0026 Completed 63 seconds of Qualification level. Test setup 74-86
20-50 +9 displaying signs of instability. Test aborted due to safety
50-300 .04 ' concerns, see report for details.
300-2K -6 Tank filled with 312 lbs of PF5060, pressure at 2700 psi.
2K .0009 4.6 63 Average control using Cland C2.

W603SS-ES M %( (
Signed "

9'V'NAQ 'ON 39Vvd
6€04F "'ON LH0d3Yd

| I [ { I ] 1 I 1 I i ] 1 IR Iy ]




“Iyle REPORT NO. 47039

RANDOM PLOT NO. 1 PAGE NO.DYN.A.7
Random Control Channel
LINCOLN 47039 QUAL
Y AXIS -12 PRE4 Wyle Laboratories
B Segundo, CA
9 2/H2 C1 LINCOULN COMPOSITES B82L TANK PN: 220165-1 SN: 001
1.e+01
Chan. No : 1
Chan. Type - C
DOF L 144
AWF 8
Level : -12. a8
1.e+00
Resolution : 4. Mz
Ctr) Strat Average
Eng. Unit - g
RMS fact.) : 1.1618 g
Contr. Mode: Closec loop
1.e-01
1.e-02

// it \/\n\—/v\b,,lvv \L -- Time on act leve} --
// '\\ Elapsed ¢ 0:00:32

_
(1]
]
Q
w
~\

& \ Remainang 0:00 13
r— ) | N
Z, y 4 --- Time tota)l ---
/1 7
/] €Elapseo : 0: 02: 18
// NN

/7/ N Remsining . 005 28

AX

A

Oate : 5/21/2002

20: 19: 06

20. 100. 1000. 2000.

Hz



Random

RANDOM PLOT NO. 2

Limit Channel

LINCOLN 47039 QUAL

Y AX1S -12 PREJ

REPORT NO. 47039
PAGE NO.DYN.A.8

Wyle Laboratories

B Sequndo, CA
gT2/me C2 LINCOLN COMPOSITES 821 TANK PN: 220365-1 SN: 001
1.e+01 Chan. Ng. 2
Chan. Type : W T
DOF . 144
ANWF : 8
Lavel -12 o8B
1.e+00 Resolution : 4 H2
Cirl Strat .. Average
Eng. Umt . g
AMS (act.] @ 1.19434 g
Contr. Moos: Closed loop
1.e-01
{1.e-02 - -
X
y. I ™,
/ —[ -- Time on act. level --
XV ~A = Elspsed 0. 00: 32
i1.e~03 \‘\&T \ AemdINING 0:00: 13
. p A " i N
yd ;’ X S\ --+ Time total ---
yA - N )
]/ A Elapsec 0:02: 18
I Aemainaing 0.05 28
L]
1.e-04 A
~
N\
Date - 5/21/2002
20 19: 06
1.e-05 )
20. 100. 1000. 2000.
Hz

i E [ ] i

e

Ll

i

[

L
i

i
i

{

fi



g 2/Hz

1.e+01

1.e+00

1.e-03

RANDOM PLOT NO. 3

Random Limit Channel
LINCOLN 47038 QUAL

Y AXIS -12 PREA

RIX LINCOLN COMPOSITES 821 TANK PN 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.A9

Wyle Laboratories
B Sagunde, CA

Cnan. No. 3
Cnan. Type : W T
DOF T 144

ANF 5

Level -12 o8
Resolution : 4. Hz
Ctr]l Strat.. Average
Eng. Unit : g

AMS f{act.} : 0.16695 g
Contr. Mode: Closed loop

A
-- Time on act. leve} --
/ Elapseo 0: 00: 32
> / K Remaining 0: 00: 13
Y
7 NN -=- Time total ---
yAawd N\,
// h - N Elapsed 0:02 18
/ / I\ \ Resaining 0: 0%5: 28
f. l{ k L‘?
f— Y
{ 1 AN
/ \
Y
Date = 5/21/2002
A / m N l 20: 19: 06
20. ~ - 100. 1000. 2000.
Hz



g 2/Hz

i1.e+01

1.e+00

{.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 4

Rangom Limit Channel
LINCOLN 47039 QUAL

Y AXIS -12 PRE4

R1Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

7177 n
ya
7
/ N\
4

20. 100.

1000.

Wz

REPORT NO. 47039
PAGE NO. DYN.A.10

Wyle Laboratories

Chan.
Cnhan.
0OF
ANF
Level
Resol
Ctrl

Eng.

B Segunda, CA

NOo. 4

Type : W . T
L 144
-

-12 a8
ution ;. 4. M2
Strat.: Average
unit . g

AMS (act.} : ) 09744 g

Contr. Moge: Closed loop

-~ Yame on act. level --

Elapsed M 0: 00: 32

Aemaining 0: 00: 13

--- Time total ---

Elapsea : 0 0218

Remsining 0: 05: 28

Date

2000.

5/21/2002

20: 19: 06



g 2/H2

1.e+01

1.e+00

RANDOM PLOT NO. 5

Random Limit Channel
LINCOLN 47039 QuaL

Y AXIS -12 PRE4

R1Z LINCOLN COMPOSITES B2t TANK PN: 22016%-1 SN: Q01

REPORT NO. 47039
PAGE NO. DYN.A.11

Wyle Laboratories

6 Segundo, CA
chan. No. -]
Chan. Type : L] ¥
DOF 1 144
AWF 5
Level -12. o8

Resolutijon @ 4. Hz

Ctrl Strat.: Average

Eng. Uit - g

AMS lact ) © 0.17997 g

Contr .

Mode: Closed loop

-- Time On act. level --

Z Elapseo : 0:00:32
/ \\ Remadining 0: 00: 43
yA \\ N
Vi --- Time total ---
//[ / N
N Elaosed : 0: 02: 18
7 AN '
4 ‘\\\ Remsining . 0. 05 28
n
N
2 ~
1 N\
1 \\ | N\
{ ‘\’\ Jy}
-y
-MV w 1 i Date : 5/21/2002
I R 20: 19: 06
20 100 1000. 2000.
HI



9" 2/Hz

1.e+014

1.e+00

1.e-01

i.e-02

1.e-03

1.e-04

1.e-05

REPORT NO. 47039

RANDOM PLOT NO. 6 PAGE NO. DYN.A.12
Random Limit Channel
LINCOLN 47039 QUAL
¥ AXI5 -12 PRE4 Wyle Laboratories
B Segundo, CA

R2X LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 001

Chan. No. 6

Chan. Type @ W% T

DOF . 144
AwF 5
Level - -12 o8

Resolution . 4. H?

Ctr) Strat . Average

Eng. unst g

AMS f{act.) . D.472 g

Contr. Mode: Closed loop

p.
== Tiyme on act. level --
l/// o Elapsed © o 0:00:32
\\ RemgnIng 0:00: 13
7 A AN
y4 X -~= Tim@ total ---
17 R N 1
/ AN Elapseo : 0: 02: 18
/ 1\ N,

~ ‘\\S¥ Asmaining 0: 0% 28

Kt
A ——l |
sl
LA
L

= N
1 At
] |
N \
/ | Date - 5/21/2002
TR 1508
20. 100. 1000. 2000.
Hz

i I

Il |

S i

"
u



g 2/M2

1.e+01

1.e+00

RANDOM PLOT NO. 7

Random Limit Channel
LINCOLN 47039 QuUAL

Y AXIS -12 PRE4

R2Y LINCOLN COMPOSITES 82L TANK Pn: 220165-1 SN: 001

NN ‘\
Z

20. - 100.

REPORT NO. 47039
PAGE NO. DYN.A.13

Wyie Laboratories

& Segundo, CA

No. 7
Type : w T

D 144

-12 o8

Aesolution : 4. M2
Cerl Strat Av?rage
Eng. Unit @ g

RMS (act.) : 1.08894 g

Contr. Mode: Closed lpop

-= Time on sct. leve] --

Elapseon M 0: 00: 32
Remaining 0:00: 13
--- Time total ---

Elapsen : 0:02: 18
Remaining 0:05: 28

5/21/2002

20: 19: 06



g 2a/mz

RANDOM PLOT NO. 8

Random Limit Channel
LINCOUN 47039 GUAL

¥ AXIS -12 PRE4

R2Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: D0

REPORT NO. 47039
PAGE NO.DYN.A.14

Wyle Laboratories

£ Segundo, CA

1.e+01

Chan. No. 8

chan. Type : w p

DOF o144
AWF : 5
tevel . -12 oB

1.e+00

4

Resolution ;. 4. H2

Ctr) Strat.. Average

Eng. Unit : g

AMS [act.) : 0 44304 g

Conte. Made: Cioseq joog

1.e-01

1.e-02

1.e~03

1.e-04

1.e-05

-« Time on act. level --

€lspsed : 0: 00: 32

Remsining 0. 00: 43

~ AW
yFAURY & --= Time total ---
/I VA N
Ny Elapsea . 0 02: 18
N
Agmaining 0: 0%5: 28

\- 1
Y 1
N -]
M A |
~N Y 1\
\V r 1\ Date @ 5/21/2002
Y 20: 19: 06
20. 100. 1000 . 2000.
Hz

I



g 2/H2

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 9

Random Limit Channel
LINGOLN 47033 OUAL

Y AXIS -12 PRE4

R3X LINCOLN COMPOSITES 82L TANX PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.A.15

Wyle Laboratories

B Segundo, CA
Chan. No. 9
Cnan. Type : w _ 7
ODF T 144
AWF 5
Level -12 a8
Aesolution . 4. Hr
Ctrl Strat Average
Eng. umit : g
AMS (sct.} : 0.72924 g
Contr. Mode: Closeg loop

A
.
) A
§ 1
| R §
)
A T 1
/ l \ ~-- Time on act. level --
/ f/ 1 i Elapsea 0. 00: 32
£ / £ Remaining Q: 00: 13
J
A —— --- Time totsl ---
/[ Vi ‘l 1
Elapseo 0:02: 18
V4 ] N
/ Remsining 0:05. 28
f 1 LN
1 X
' i 1
FARY - 14
\ 4|
N 1
L~ Date : 5/21/2002
/ 20: 19: 06
20. 100. 1000. 2000.

H2



RANDOM PLOT NO. 10

Random Limit Channel
LINCOLN 47039 QUAL

Y AXIS -12 PRE«

REPORT NO. 47039
PAGE NO. DYN.A.16

Wyle Laboratories

B Segundo, CA
g 2/Hz R3Y LINCOLN COMPOSTITES B2L TANK PN: 220185-1 SN: 001
1.e+01
Cnan. No. :© 10
Chan. Type . M T
00F D144
ANF -1
Leve]l : -12 o8
1.e+00 .
Resolution @ 4. nz
Ctrl Strat.: Average
€Eng. Unit @ g
AMS (act.) : 2 09588 g
Contr. Mpoe: Closeo loop
1 e-Oi A
R
I
13
7 1
)
1.e-02 Tr/ Y
" - -
v & —\
-
v
A
Z 1
/ \ \ -- Time on act. level --
/// '\ Elapsec o 0:00: 32
{.e-03 7 L/ y A Remaining - 0: 00: 13
7. 1
yid 74 g - i --- Time totel ~--
VA &4 \ N
y4 Y Elapsed : 0:02: 18
/ \
/ \ Remaining 0. 05: 28
1.e-04
Rt
\V | Date : 5/21/2002
20: 19: 06
1 8‘05 B 1
20. 100. 1000. 2000.



g 2/MHz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 11

Random Limit Channel
LINCOLN 47039 QUAL

Y AXIS -12 PRE4

R3Z LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 00t

REPORT NO. 47039
PAGE NO. DYN.A.17

Wyle Laboratories

B Segundo, CA
Chan. No. : 1)
Chan. Type : W g
DOF © 144
AWF -
Level -12 o8
Resolution : 4. Hz
Ctrl Strat.. Average
Eng. Unit : g

AMS {act.) @ 1.9939 g

Contr . Mode: Closea Joop

1 -
A l’ ]
Pe r 4 W -
/ T -- Time on act. level --
/ '\ B Elapsea . 000 32,
A au Remaining 0: 00: 13
y 4 ¥ " —
A A --- Time total ---
T i ~
Elspsecd : 0:02: 18
4 1
/ X Remaining :  0: 05 28
At s‘ ]
\ L2V s u
| A
y
Date 5/21/2002
20: 19: 06
20. 100. 1000. 2000.

Hz



wyle REPORT NO. 47039

RANDOM PLOT NO. 12 PAGE NO.DYN.A.18
Random Limit Channel
LINCOUN 47039 QUAL
Y AXIS -12 PRE4 Wyle Laboratories
€ Segundo, CA
g 2/Hz R4y LINCOLN COMPOSITES 821 TANK PN 220163-31 5N: D01
1.e+01 Chan. No. :© 12
Chan, Type : W T
0OOF © 144
AWF .-
Level - -12 o8
1.e+00 _Resolution @ 4. Hz
Ctrl Strat.. Avearage
Eng. Umt . g
AMS (act.) : 2.3335 9
Contr. Moge: Closed loop
1.e-01
A
A
1.e-02 jé \
i va 1
ISR Y i 1
A yA 1
\ 4 f
7 ‘ HfH 1 S et
-- Time on ect. level --
- Elapsed : 0: 00: 32
/Y ~
{.e-03 Y o ! } Asmsining 8: 00: 13
.4
11 v 4 --- Time total ---
71 !
Elspseo : 0: 02: 18
Yy | N
// ‘j Y Remaining :  0:05: 28
v LL|
1.e-04 N —L.
X,
G | I
N
N
AN
Date : 5/21/2002
20: 19: 06
1.e-05
20. 100. 1000. 2000.

H2

L}

v

0 N g T

NHH



g 2/H2

1.e+01

1.e+00

1.e~-01

1.e-02

1.e-03

1.e-04

i.e-05

Random

LINCOLN 47039 QUAL

Y AXIS FULL LEVEL 3

RANDOM PLOT NO. 13

Control Channel

REPORT NO. 47039
PAGE NO. DYN.A.19

Wyle Laboratories

B Segundo, CA
C1 LINCOLN COMPOSITES B2L TANK PN: 220185-1 SN 001
Chan. No. 1
Cnan. Type : C
OOF 144
ANWF S
Level 0 o8
Resolution . 4. Hz
. .—1 Ctrl Strat.’ Average
Eng. Umit @ g
RMS [act.] : 4.52898 g
Contr . Moce: Closed loop
TV ‘L**fc;\
L/ "
V7 N
AL/ _
—F 4
[1/1 N
v
/ -- Time on act. leve)l --
Elspsed 0: 03: 00
Reasining 0: 00: 00
e --- Time total ---
Elapseo 0: 06: 52
Remaining 0: 00: 00
Oate . 5/21/2002
20: 54: 49
0. 100. 1000. 2000.

H2



Random

LINCOLN 47039 QUAL

Y AXI5 FULL LEVEL 3

RANDOM PLOT NO. 14

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.A.20

Wyle Laboratories

B Saegundo. CA
g 2/Hz C2 LINCOLN COMPDSITES B2L TANK PN: 2203165-1 SN. 001
1.e+01
Chan. No. 2
Chan. Type : W T
DOF 144
AWF -
Level 0 «aB
1.e+00 .
Resolution . 4. H2
Ctr) Strat.: Average
Eng. Umit g
\ AMS fact.) : 5.208936 g
Contr. Mode: Closed loop
1.e-01 ———
N
A
Y
N\ 1
N
W
/ N
1 .9-02 / ‘r\
r4 V 4 135
) Al
l ~- Time on act. level --
\ Elepsec 0: 03: 00
{.e-03 A- Remsining 0: 00: 00
) W
% 1 N --- Time totsl -~-
Remaining 0: 00: 0Q
1.e-04
Date : 5/21/2002
20: 51: 49
1.e~05
20. 1000. 2000.
H2

1

Y .

i T IR [

i



. “W,_l,,s,_ REPORT NO. 47039

RANDOM PLOT NO. 15 PAGE NO. DYN.A 21
Random Limit Channel
LINCOLN 47033 QUAL
Y AXIS FULL LEVEL 3 Wyle Laboratories
B Segundo, CA
g 2/Mz R1X LINCOLN COMPOSITES B2t TANK PN 220165-1 SN: 004
+
1.e+01 Chan. No. 3
Chan. Type . W T
DOF 144
ANWF T 5
Level : 0. o8B
+
1.e+00 RAesolution @ 4. Hz
Ctrl Strat.. Average
€ng. Unit - u‘
AMS (act.) : 0. 61779 g
Centr. Mode: Closed loop
1.e-01
/ N
N

/' /T NG
A 1 N
yA | W N
/ | N\,
/L l‘ q X\ o el
-- Yime On act. level --
\ €lapsea : 0: 03 00
{1.e-03 13- - Remajiming - 0: 00: 00
8 ..
‘1 Iy > --- Time total ---
3 1
| ¥ Elapses  :  0:06: 52
) \ ’[\\ ] Remaining : 70:00:00
1 e-04 \l 19
s —X T . H
W 1 At =
ya V¥ | ) 1
7/ 'R ¥
/
4 1
/ Date . 5/21/2002
20:51: 49
1.e-05 —+ —
20. ) 100. 1000. 2000.

Hz



. wyle _ REPORT NO. 47039

RANDOM PLOT NO. 16 PAGE NO. DYN.A.22
Random Limit Channel
LINCOLN 47039 QUAL
Y AXIS FULL LEVEL 3 Wyle Laboratories
€ Segundo, CA
g 2/Hz RiY LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 00!
1.e+01
Cnhan. Na : 4
Chan. Type . W T
OOF o144
AWF (.-
Level N 0 o8
+
1.e+00 Resolution : 4. Wz
Ctr) Strat.: Average
Eng. Unit @ @
ANS lact. ) : 4 39625 g
. Contr. Moce: Closeo loop
1.e-01 i
» .
y .
\
X
7 A VY, SV AN
¥ L N
ﬁzf N
1.e-02 A /A
. y A b
A
4 A
J N
£
-- Time Dn act. level --
€lapsed : 0:03: 00
i .e-03 Remaining 0: 00: 00
--=- Timg total ~--
Elapsed : 0: 06: 52
Remaining 0: 00 00
1.e-04
Oate . 5/21/2002
20: 51: 49
1.e-05 t
20. 100. 1000. 2000.
Hz

] i LT |

)
!
|



. “’y,l.__e‘,_ REPORT NO. 47039

RANDOM PLOT NO. 17 PAGE NO. DYN.A.23

Random Limit Channel

LINCOLN 47039 GQUAL

Y AXIS FULL LEVEL 3 Wyle Laboratories

B8 Segunde, CA
Q 2/Hz RA1Z LINCOLN COMPOSTITES 821 TANK PN 22016%-1 SN: 001
1.e+01
Chan. No. 5
- Chan. Type w T
0OF o 144
AWF 5
Level 0. oB
1.e+00 .
Resolution : 4. Hz
Ctr]l Strat.: Average
Eng. Umit - g
RAMS (act.) : 0. 71098 ¢
Contr  Mode: Closeo loop
1.e-01
/ \\

1 . 8-02 v Z
ll 11 b
ya N
V4 N AN
/ N\
/ AN
/ N E -- Time on act level --
Elapseo H 0: 03: 00
i.e-03 - Remsining :  D:00: 00
~ H
: \ i N -=- Time total) ---
1 M\ Elapses :  0:06:52
1’ \ /AVAI A V h 3 a o 00: 00
kel em8ining 1 00:
l .e_04 ! V ) |  §
F ' '
1
) |
-
pd |
/ Oate : 5/21/2002
20: 51: 49
1.e-05

20. ' 100 1000 . 2000 .

Hz



“Iyle REPORT NO. 47039

RANDOM PLOT NO. 18 PAGE NO. DYN.A.24
Random Limit Channel
LINCOLN 47039 QUAL
Y AXIS FULL LEVEL 3 Wyle Laboratories
E Segunds, CA
9 2/Hz R2x LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001
1.e+01 Chan. No. 5
Chan. Type : W T
DOF . 144
AWF 5
Level : g a8
1.e+00

Aesolution : 4. H2

Ctrl Strat.: Average

1

Eng. Unit & g
AMS (act.} : 1.564 9

Caontr. Made: Closeo loop

i

Li i

L

INCN

1.e-02 7/ =
y
>4
A N N\,
V4 N,
/
-~ Time On 3ct. level --
Elapsed : 0: 03: 00
{.e-03 —X D Resaining - 0: 00: 00
b ¢ --- Time total ---
X 1
Elapsec : 0 06: 52
A ] N A
\ { 1 Remaining :  0: 00: 00
1.e-04 \/\x l +
+—1
1
1 N
\ ]
'l
: ‘/_ Date 5/2!/2005
\ 20: 51 49
1.e~05
20. 100. 1000. 2000.

Hz



“’yalbgau REPORT NO. 47039

RANDOM PLOT NO. 19 PAGE NO. DYN.A.25
Random Limit Channel
LINCOULN 47039 GUAL
Y AXIS FULL LEVEL 3 Wyle Laboratories
B Segundo, CA
9 /M2 R2Y LINCOLN COMPOSITES B2t TANK PN 220185-1 SN: 004
1.e+01
- Cn_anA No. 7
CnanA Type . N 7
DOF 144
AWF -
Leve] : 0. o8
1.e+00
Resolution @ 4. Hz
Ctrl Strat . Average
Eng. Umit g
I\ AMS (act } : 4.85106 g
Contr. Mode: Closed loop
1.e-01 X
-A“
A
N,
\
[ N
/ // Y\ N
1 .8-02 1/ \ \x
7 TS
V4 LY. B N 1
Vd 1 S b N
yYARw/4 1o
)4 \
/ N -~ Time on sct. level --
" Elepsed :  0:03: 00
{.e-03 \‘ 'l Rem3ining 0: 00: 00
) o S
. r“ --- Time total ---
Elapsed : 0: 06: 52
Ramaaining 0: 00: 00
1.e-04
Oate : 5/21/2002
20: 51: 49
1.e-05
20. 1{00. 1000. 2000.

H2



9 2/Hz

RANDOM PLOT NO. 20

Rangom Limit Channel
LINCOLN 47039 GUAL

¥ aXIS FULL LEVEL 3

R2Z LINCDLN COMPOSITES B2L TANK PN 22016%5-1 SN: 001

1.e+01

1.e+00

1.e-01

1.e-02

1.2-03

1.e-04

1.e-05

/ AN
N
4 N
L/ \
Jll
yA \ LN\
/ N\
/ N
\ AN
i 2% <]
1
\
W/
\/
v
20. 100. 1000.

REPORT NO. 47039
PAGE NO. DYN.A.26

Wyle Laboratories

8 Segundo, CA

Chan. No. = 8

Chan. Type - W T

OOF - 144
ANWF 5
Level . 0. oB

Resolution : 4. Wz
Ctr) Strat.: Average
Eng. Unjt -]

AMS (act.] : 1.63969 ¢

Contr. Mooe: Closed loop

-- Time on act level --

Elapseo : 0: 03: 00
Remaining 0: 00: c;o
~-- Time total ---

Elapseo : 0: 06: 32
Remsining 0: 00: 00

Date : 5721/2002

20: 51, 48

2000.

l

15



g~ 2/H1

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

Random

LINCOLN 47039 QUAL

Y AXIS FULL LEVEL 3

R3X LINCOLN COMPOSITES 821 TANK PN 220165-1 SN 004

RANDOM PLOT NO. 21

Limit Channel

:ﬁ

REPORT NO. 47039
PAGE NO. DYN.A.27

Wyle Laboratories
E Segundo, CA
Chan. No M ]
Chan. Type © W T
QOF D144
AWF : 8
Leve] : 0. ob

Resolution : 4. Hz
Ctrl Strat.: Average
Eng. Unit : g

AMS (act.) : 1.26913 g

Contr. Made: Closed loop

‘A [\
I[ l/ b o 1
i =
y4 1 N
yA 1 1 N
/ | I 0
/ i\
I ‘ \ -- Time on act. level --
/1 \'\ Elapsed :  0:03: 00
e e Aemaining - 0: 00: 00
7 ) | 4 1
’ll !. --- Time total ---
/ I Elapseo : 0: 06: 52
/ \ Aemaiming :  D: 00: 00
7 4 H
P |
yd 1
/
4 i
Date . 5/21/2002
20: 51: 49
20. 100. 1000. 2000.

[a7 4



“’Yle REPORT NO. 47039

g a/Mz

1.e+01

1.e+00

RANDOM PLOT NO. 22 PAGE NO.DYN.A 28

Random Limit Channel
LINCOLN 47039 QUAL

Y AXIS FULL LEVEL 3

Wyle Laboratories

& Segundo, CA
R3JIY LINCOLN COMPOSITES 821 TANK PN: 220165-1 SN: Q01
Chan. No. 10
Cnhan. Type : W T
DOF 144
AWF . 5
,-\ Level 0. oB
i
{ 1‘ Resolution @ 4. H2
I % Ctrl Strat.. Average
\ Eng. Umit : g
\ AMS f(act.] . 6.50468 9
V X Contr. Mooe: Closeg loop
.
B Y
3
y i L
1
i N
~ /4 \ N
. /// \ N
/
y A y w4 5 )
FARRY 7 A X
77— Y
A \ 1 1 N
V4 1 | { 1
- s i ;
\ -~ Time on act. level --
\ 7 Elapsec 0: 03: 00
1 | | || Remaining 0 00: 00
— 1
1 v N --- Time tota} ---
11 .
1/ | Elapsed o: 06: 52
v ¥
Rema:ning D: 00 00
Date : 5/21/2002
20: 51: 48
20. 100. 1000. 2000.

Hz

|
Il

1 1 N Vi

{



‘”yhlhuench REPORT NO. 47039

RANDOM PLOT NO. 23 PAGE NO. DYN.A.29
Random Limit Channel
LINCOLN 47039 QUAL
¥ AXIS FULL LEVEL 3 Wyie Laboratories
B Segunde. CA
g 2/Hz A3Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN. 001
{.e+01
Chan. No. @ 14
Chen. Type : w T
_00OF 144
AWF H.-
Level : 0. a8
1.e+00 .
Resolution : 4. Hz
Ctr] Strat.:. Average
Eng. Unit @ 9
RMS (act.] : 5.24184 g
Contr. Mode: Closed loop
1.e-01
'}
V4 AN
™~ 1 I
/ \ 1 l | !
4 \ N |
A/ ) _ﬂ
1.e-02 £ 'y
y d v o T “S I |
VA % 1 |
/ 1 1
V4 ! ] | ||
/ t R ‘ \ ¥ -- Time on act. level --
\ [\I\' N 1 Elapseo : 0:03:00
{.e-03 . — \\ Remaining 0: 00: 00
X ) W I i N
. 1 “1 ) 3 AN
I\ N | § | AN --= Time tots} ---
i —HH ~
Elapsed : 0: 06: 52
LA
I Remaining :  0:00: 0O
[V )
1.e-04 1 -
1
1
1
[ Date : 5/21/2002
20: 51. 49
1.e-05 —
20. 100. 1000. 2000.

HZ



“’Yle REPORT NO. 47039

RANDOM PLOT NO. 24 PAGE NO. DYN.A.30
Random Ltimit Channel
LINCOLN 470389 GQUAL
Y AXIS FULL LEVEL 3 Wyle Laboratories
€ Segundo, CA
9 2/Hz R4Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 004
1.e+01
Chan. No. :© $2
Chan. Type © W T
DOF 144
AWF M-}
Level : 0 oB
1.e+00 ’\

Resclution : 4. Hz

-

Ctr) Strat.. Average

Eng. UMt : g

AMS (act.) : 8.309631 g

Contr. Mode: Closed loop

—
4]
|
Q
-
T~
O bt
P""
L=t

\\\

[y ]
o
n
N
_h
L_L‘h—ﬂ/
4
Z

A { S H
WA ¥4 | WY
y AR 4 L SN
[ 2
/ /L .
//
// N -- Time on act. level --
y ' Elapsec : 0:03: 00
1.e-03 1 £ Remaining :  0:DD: 0D
) I A —
‘\ll -\ --~ Time total ---
h Elapses : 0: 06: 52
Remai1ning 0: 00: 00
1.e-04
Date : 9%/21/2002
20: 51 49
1.e-05
20. 100. 1000. 2000.
H2



- g 2/Hz

_ {.e+01
: 1.e+00
a 1.e-01
- 1.e-02
: 1.e-03
: 1.e-04
:: 1.e-05

RANDOM PLOT NO. 25

Random Control Channel
LINCOLN 47039 QUAL

¥ AX1S -12 WID

C1 LINCOLN COMPOSITES 82L TANK PN: 220165-{ SN: Q04

REPORT NO. 47039
PAGE NO. DYN.A.31

Wyle Laboratories

Cnan.

Cnan.

OOF

AWF
Leval
Resol
Ctrl

Eng.

B Segunde, CA
No. 1
Tyoe : C
I 144
-1
-te. o8

ution . 4. Mz
Strat.: Average

Unit g

AMS (act.) : 1.18592 ¢

Contr . Mode: Closed loop

-- Time on act. level --

// Elspses  :  0:00:32
l ‘// Remsining 0: 00: 13
w4 -
ya === Time total ---
/4 W4 N g .
1 Z N Elapses :  0:01: 43
// RAemaimang 0 0% 28
/ '
L\
AN
b
Date 5/21/2002
20: 59: 23
20. 100. 1000 . 2000.
Hz



Random

LINCOLN 47033 QUAL

Y AXIS -12 MID

g 2/H2 C2 LINCOLN COMPOSITES B82L TANK PN 220165-1 SN 001

RANDOM PLOT NO. 26

Limit Channel

1.e+01

1.e+00

~a
v"y

NN

i 6‘03 Y
ya
Y/
i.e-04 D
N
AN
1.e-05
20. 100. 1000.
HZ

REPORT NO. 47039
PAGE NO. DYN.A.32

Wyile Laboratories
8 Segundo, CA
Chan. No. 2
Cnan. Type : ] T
DOF T 144
AWF 5
Level : -12. o8

Resolution | 4. H2
Etrl Strat.: Average
Eng. Unit ' ¢

AMS f{act.} : 1.20704 g

Cantr. Mode: Closeo loop

-~ Time on sct. level --

Elapseq : 0: 00; 32
RAemaining 0:00: 13
--- Time total ---

Elspses : 0:01: 43
Aemaining 0: 05: 28

Date : 5/21/2002

20: 59: 23

2000.

!

]

I
i

!

i

F
1

l



g 2/Mz

1.e+01

1.e+00

1.e-01

— 1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 27

Random Limit Channel
LINCOLN 47039 GUAL

Y AXIS -12 MID

R1x LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 009

REPORT NO. 47039
PAGE NO. DYN.A.33

Wyle Laboratories

B Segunde, CA

1 cnan. No.

chan. Type
OOF

AWF

tLeve]
Resolution
Ctrl Strat.
Eng. unit
AMS {act .}
Contr  Mode

144

~i2 o8
4. Hz
Average
L]

0.14828 g

Closeo loop

//’ -~ Time on act. level --
/ ) Elapsed 0: 00: 32
» :h Remaining 0: 00: 13
Il /11 S = --- Tioe total ---
VA h Elepses 0:01: 43
AN
// - Rensining 0: 05: 28
/ N\
= =
— X
[ \ N
I 3 s
l — : { oate /2172002
A [> \ 1\ N 20: 59: 23
20. 100. 1000. 2000.

H2



wyle REPORT NO. 47039

RANDOM PLOT NO. 28 PAGE NO. DYN.A.34

Random Limit Channel

LINCOLN 47039 GQUAL

Y AXIS -12 MID Wyle Laboratories

B Segundo, CA

9 2/H2 R1Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

1.e+01
Chan. No. 4

Chan. Type : w T

DOF To144

ANF 0 5

Leve] . -12 o8B

1.e+00
Resolution : 4. Hz

Ctr) Strst.: Average

Eng. Umit : g

AMS {act.) @ 1.11388 g

Contr. Mode: Closed lacg

1.e-01

i.e-02

-- Time on act. level --

N
o
2
z
P‘

€lapseg : 0: 00: 32

1.e-03 AL,“\ Resasrang : 0:00: 13

--- Time totsl ---

N

Elapsed : 0:01: 43

TJ Remsining - 0: 05: 28

N
N

N

1.e-04

)

Oate . 5/21/2002

20: 58: 23

1.e-05
20. 100. 1000. 2000.

Hz

|

f

N (1. 1

1o

1



g 2/mz

1.e+01

1.e+00

REPORT NO. 47039

RANDOM PLOT NO. 29 PAGE NO. DYN.A.35
Random Limit Channel
LINCOLN 47039 QUAL
Y AXIS -12 MID Wyle Laboratories
B Segunde, CA

R1Z LINCOLN COMPOSITES B2L TANK PN: 220165-f SN: 00!

1 Chan. No. S
Chan. Yype : w T
O0F Tol44
AWF 5
Leve] M -12. aB

Resolution : 4. Mz

Ctrl Strat.: Average

Eng. Unjt : g

AMS (act.) : 0.1878% g

Contr. Made: Claseo loop

-- Tame on act. level --

AN
N,
/

Elaspsed N 0: 00: 32
. i Remaining 0:00: 13
yd Il N —_ --- Timg totsl ---
l// 7 Ay
P Elspsea : 0:01: 43
7 NS :
Remsining 0:05.28
/ N
v N
y N
I A
\ i N
\ Mn 1
AN J Oate : 5/21/2002
20: 59: 23
20. 7 100. ' ©1000. 2000.
Hz



g 2/nz

1.e+01

1.e+00

1.e-05

RANDOM PLOT NO. 30

Random Limit Channel
LINCOLN 47039 GQUAL

Y AxIS -12 MID

R2X LINCOLN COMPOSITES 82L TANX PN: 220165-1 SN: 001

V.
// N
V4 Y ~
V4
V4 N .
b,
N

NN
NONG

==,

1"

B
NHN—*H-.F\

il

20. 100.

1000.

REPORT NO. 47039
PAGE NO. DYN.A.36

Wyle Laboratories
B Segundo, CA
Chan. No. 6
Chan. Type : W T
DOF o 144
AWF -]
Level -12 o8B

Aesolutaion . 4. Hz

ctr)
Eng.
AMS [

Contr

Strat.. Average
umit @ g
sct.) : 0. 41401 g

Mode: Closed loop

-~ Time on act. level --

Elapsed

Remaining

0. 00: 32

0:00. 13

--- Time total ---

Elapsec

Remaining

Oate

2000

0.01. 43

0: 05: 26

5/21/72002

20:59: 23



RANDOM PLOT NO. 31

REPORT NO. 47039
PAGE NO. DYN.A.37

-_— Random Limit Channel
LINCOLN 47039 QuUAL
Y AXIS -12 MID Wyle Laboratories
B Segundo, CA
g 2/Hz R2Y LINCOLN COMPOSITES B2L TANK PN 220165-1 SN: 001
+
1. e+01 Chan. No. 7
Cnan. Type : W T
i 0OF . 144
— AWF 5
Leve) -12 a8
+
_ 1.e+00 Resolution @ 4. Hz
— Ctr] Strat.. Average
Eng. unit . @
RMS lact.] : 1.10465 g
—
Contr. Mooe: Closed loop
1. e-01
1.e-02 =
INA
I\
I\
] T\
’ i LAY
— Pa 4
7 l \ -- Time on act. level --
N —7- X Elspsec 0: 00: 32
} A , W - 00:
_ 1.e-03 / ) \ Reasining 0: 00: 13
) A— I AN AN --- Time total ---
p \\ |
4 o T - Elapsed 0: 01: 43
N
— /// Remaining 0: 05: 28
1.e-04 \_
Y
o Date : 5/21/2002
20: 59: 23
1.e-05
20. 100. 1000. 2000.
Hz



g a/Hz

1.e+01

1.e+00

1.e-01

{.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 32

Random Limit Channel
LINCOLN 47039 QUAL

Y Ax1S -12 MID

R2Z LLINCOLN COMPOSITES B2L TANK PN: 220155-1 SN: 00¢

REPORT NO. 47039
PAGE NO. DYN.A.38

Wyle Laboratories

Chan.
Cnan.
0oF
AWF
Level
Resal
Cerl

Eng.

8 Segundo, CA
No. B
Type : w T
D 144
S5
-12 u©B
ution . & K2

Strat : Average

Umit g

AMS [act.) : 0.4292 ¢

Contr. Made: Closed loop

-- Time on act. level --

/ Elapses :  0:00:32
> / Remaining 0: 00: 13
lI ILI > --- Tame total ---
£ N Elspsed : 0: 01: 43
N
// / (A‘ N Remaining :  0: 0% 28
- ) . i
AT VAN
Y ] ¥1
1\ 1
A\ I
&‘/v L Oate 5/21723002
L / 20:59: 23
20. 100. 1000. 2000.
Hz



Random
LINCOLN 47038 QUAL

Y AXIS -12 MID

RANDOM PLOT NO. 33

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.A.39

Wyle Laboratories
8 Segundo, CA
g 2/Hz R3IXx LINCOLN COMPOSTTES B82L TANK PN: 220165-1 SN: 001
+
1.e+01 Ccnan. No. : 9
Chan. Type : W. T
DOF . 144
AWF -}
Level -12 a8
1.e+00
Resolution : 4. Hz
Ctrl Strat.: Average
Eng. Umat :@ g
AMS (act.) : 0.59457 g
Contr. Mooe:. Closed loop
1.e-01
1.e-02 Pr
)
| -
1
1
1
5§
Ve 1
‘ -- Time on act. level --
l\ Elapsed 0: 00: 32
i{i.e-03 ~f } \ Remaining 0: 00: 13
: ya f 1 N
y 4 1 1 -~~~ Timg totdl ---
7 — S
h, Elepsec 0:01: 43
/ 1 N AN
f/ \ N \ Aemaining 0: 05: 28
1 - 9-04 . " 3
} i HEES,
V. W ha ¥ [ | ﬂ;
ViR Y I hY | |
V4 Vf \ b 1 -
\\1 1
/ Oate 572172002
I 20: 59: 23
1.e-05
20. 100. 1000.

Hz



RANDOM PLOT NO. 34

Rangom Limit Channel
LINCDOLN 47039 GQUAL

Y AX1S -12 MID

REPORT NO. 47039
PAGE NO. DYN.A40

Wyle Laboratories

€ Segundo, CA
9 2/H2 A3Y LINCOULN COMPOSITES 82U TANK PN: 220465-1 SN: 001
.e+ !
1.e+01 Chan. No. 10
Chan. Type : W T
OOF o {44
AWF 5
Level -12 08
1.e+00
fResolution © 4. H2
Ctr) Strat.: Average
Eng. umit g
AMS (act.] . 2 01157 g
Contr. Moge: Clased loop
1.e-01
. A1
A
1 .8-02 J - —
W e )
|
-
)Y
1\
/ -- Time on sct. level --
1 -
i Elapsea 0 00: 32
i 9‘03 / - 3 Remaining 0: 00: 33
' 77 3 &
7177 LY === Time tOta} ---
e - 1
7// [L Elapsed 0:01: 43
/ / 1 N Remaining 0: 05: 28
1.e-04
Date : 5/21/2002
20: 59: 23
1.e-05 '
20. 100. 1000. 2000.
HZ

i

Ll

|

I

1l



9 2/nz

1.e+01

1.e+00

Random
LINCOLN 47039 QUAL

¥ AXIS -12 MID

R3Z LINCOLN COMPOSITES 82L TANK PN 220165-1 SN 004

RANDOM PLOT NO. 35

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.A 41

Wyle Laboratories

B Segundo, CA
Chan. No. © 11
Chan. Type : ] T
DOF 144
AWF .- |
Leve) -12. o8

Resolution : 4. Hz

Ctr} Strat.. Average

Eng. LNyt - ¢

RAMS f{act.) : 2.00962 ¢

Contr.

Made. Closed loop

Y |
\ -~ Time on 8ct. level --
/ . ‘\/ﬁ €lspsed : 000032
ot X Remaining . 0: 00: 13
y 4 Il l\ --- Time total ---~
7 t
Elspsed : 0: 01 43
y4 \
/ \ Remaining 0: 05: 28
] .
]
Date 5/2172002
20: 59: 23
20. 100. 1000. 2000.



g 2/mz

1.e+01

1.e+00

Random
LINCOLN 47039 GUAL

Y AXIS -12 MID

A4Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN 001

Limit

RANDOM PLOT NO. 36

Channel

REPORT NO. 47039
PAGE NO. DYN.A.42

Wyle Laboratories

E Segundo, CA
Chan. No. 12
Chan. Type = W T
DOF : 144
AWF -1
Level -12. a8
fAesolution : 4. H2
Ctrl Strat.: Average
Eng. umit @
AMS [act ) © 2 4601 g

Contr . Mode:

3

H\\
,__...’-

Closed loop

1l 'AL
411 1
111 1 -
L\ l ]
7; A l\ ¥ -- Time Dn sct. level --
// ‘\ Elapsed Q: 00: 32
S ,/ f - { Remaining Q: 00: 13
Il ;II }L Sy --- Time total ---
A
Y74 I Elapses 0.01: 43
y/4 |
;;/ VI H Remsining Q: 0% 28
‘\
N
N
Oate . 5/21/2002
20: 58: 23
20. 100. 1000. 2000.

H2



g 2/me

1.e+04

1.e+00

1.e-01

1.e-02

1.e-03

i1.e-04

1.e-05

Random

LINCOLN 47039 QUAL

Y axIS -12 MID2

C1 LINCDULN COMPOSITES 82L TANK PN: 220163-1 SN 001

RANDOM PLOT NO. 37

Control Channel

REPORT NO. 47039
PAGE NO. DYN.A 43

Wyle Laboratories

ya

i
<
E

B Segundo, CA
Chan. No. 1
Cnhan., Type : C
DOF . 144
AWF - ]
Level -12. @B
Resclution : 4. Hz
Ctr) Strat.. Average
Eng. Unit ~ @
RAMS f{act ) . 1.16843 g
Contr. Mode: Closeo loop

-~ Ting on act. level --

/// Elapseo 0 00: 30
y r/ Remaining 0: 00 15
w4
7 -~- Time total ---
V4
J _ Elapses 0:02: 11
Remaining 0: 05: 30

S

\‘
— — — \\
_ N,
~
20. 100. 1000. 2000,

HZ

Date : 5/23/2002

19: 23: 57



g 2/H2

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 38

Random Limit Channel
LINCOLN 47039 QUAL

Y AXIS -12 MID2

C2 LINCOLN COMPOSITES 821 TaANK PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.A.44

Wyle Laboratories

Chan.
Chan,
DOF
AWF
Level
Resol
Ctrl

Eng.

£ Segunde, CA

No. 2
Type " T

. 144

-12 oB
ution . 4. Hz
Strat.. Average

unit  © g

AMS (act.) : 1.2906 ¢

Contr. Mode: Closed loop

-- Tame on act. level --

Y / A\V'A €lsosed  :  0:00:30
- -4 : | Rem3ining : 0: 00: 15
72 T~ T
y 4 I --- Time totel ---
‘il ‘\\[
Elapsec M 0:02: 11
[/ |
y Aemaining 0: 0% 30
/ \
A "
~
S
N,
pate 5/23/2002
19: 23: 57
20. 100. 1000. 2000.
Hz



g a/mz

1.e+01

1.e+00

Random

RANDOM PLOT NO. 39

Limit Channel

LINCOLN 47039 QUAL

Y AXIS

-12 MID2

R1X LINCOULN COMPOSITES B2L TANK PN: 220165-1 SN. 0018

REPORT NO. 47039
PAGE NO. DYN.A.45

Wyle Laboratories

B Segundo, CA
Chan. No. 3
Chan. Type : W T
OOF T 144
AWF -}
Level T -12 o8

Resolution : 4. Hz

Ctr] Strat.. Average

Eng. Umit - g

AMS (act.) @ 0.19725 g

Contr . Mooe: Closec loop

-- Time on sct. level --

AN
AN

Elapsed a: 00: 30
” Rensining Q: 00: 15
L
7 [l .\ ==« Tame total ---
// V4 L
Elapsed 0 D2 14
/ N\,
] / \ Remaining 0: 05: 30
N
N
N\
AN
A N,
/\ A
Vl \ A i Date . 5/23/2002
[ \ \ /\‘A 19: 23: 57
20. 100. 1000. 2000.
HZ



5 hbgu'h REPORT NO. 47039

RANDOM PLOT NO. 40 PAGE NO. DYN.A46
Handom Limit Channel
LINCOLN 47039 GQUAL
¥ AXIS -12 MID2 Wyle Laboratories
B Sequndo, CA
g 2/He R1Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN. 0019
1.e+01
Cryan. No. 4
Chan. Type : W T
00F T 144
AWF : 5
Level : -12 oB
1.e+00 ’
Resolution : 4. W2
Ctr) Strat.. Average
Eng. Umt . g
AMS (act.) 1.10428 g
Contr. Mode Closed loop
1.e-01
1.e-02
Ve ‘ Aa
L Y\ " -- Time on sct. level --
- bt
/ 1 \N\] Elapsed M 0: 00: 30
{.e-03 - Y Remaining 0: 00: 15
L § y
g -
FARY 4 1 === Time totasl ---
// L
Elapsnd : 0: 02: 11
// l\
/ / N\ Ressining :©  0:0%:30
1.e-04 A
h
AN,
Date : 5/23/2002
19: 23: 57
1.e-05
20. 100. 1000. 2000
Hz

Il B N



' “’y.lnghu REPORT NO. 47039

1!
o

RANDOM PLOT NO. 41 PAGE NO. DYN.A.47
Random Limit Channel
LINCOLN 47039 GUAL
Y AXIS -12 MID2 Wyle Laboratories
B Segundo, CA
g 2/Hz A1Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001
1.e+01
Chan. No. 5
Cnan. Type © w T
OOF : 144
AWF 1
Level : -12 o8
1.e+00
Resolutaon . 4. Hz
Ctrl Strat.. Average
Eng. Unmit . g
RMS (act.) : 0. 34825 9
Contr. Mode: Closed loop
1.e-01
1.e-02
/ -= Time On act. level --
Elapsed : 0: 00: 30
1.e-03 — N Remsimang @ 0 00: 1S
AW
A—F N— --- Time total ---
1 7 N
]L \\\ Elapsed T 0:02 1
/// L . N E Remsining :  0:05 30
1.e-04 - H A
L\ W
1Y b
i J ) { | N
JELY P4 \ -
{IVMY AL ] | 1
Il h Y \ A
\ l Date : 5/23/2002
! \ Vw 19: 23: 57
18-05 T T ™
20. . 100. 1000. 2000

Hz



g 2/Hz

RANDOM PLOT NO. 44

Random Limit Channel
LINCOLN 47039 QUAL

Y AX]S -12 MID2

R2Z LINCOUN COMPOSITES B2L TANK PN 2201E5~1 SN 001

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

ya
/ )
Iiszf l]> . T
A |
A J ‘
F—t
' — A
[ N/ VY
| U
20. 100. 1000.

REPORT NO. 47039
PAGE NO. DYN.A.50

Wyle Laboratories
© Segundo, CA
Chan. No. 8
Chan. Type : w T
0OF © 144
. AWF : 5
Level . -12 0B

Resolution . 4. Hy

Cerl Strat . aAverage

Eng. Unit : ¢
WS (act.] : 0.44469 g

Contr. Mooe: Claoseo loop

~- Time on act. level --

Elapseo : 0: 00: 30
Remaining - 0: 00: 15
--- Time total ---

Elepseo B 0: 02: 1%
Remaining - 0: 05: 30

ODate : $/23/2002

19: 23 57

2000.

v 1

N

L

Rl

i

l

ti i B



wyle REPORT NO. 47039

RANDOM PLOT NO. 43 PAGE NO. DYN.A.49
Random Limit Channel
LINCOLN 47039 QUAL
Y AXIS -12 MID2 Wyie Laboratories
¥ Segundo, CA
g 2/Hz R2Y LINCOLN COMPOSITES B2L TANK PN: 22016%-{ SN 001
1.e+01
Chan. No. 7
Chan. Type ¥ T
DOF T 144
AWF .5
Level : -12 o8
1.e+00
Resolution . 4. Hz
Ctrl Strat .. Average
Eng. Unat . g
AMS {act.) : 1.14194 g
Contr . Moce: Closec loop
1.e~01
f.e-02
|
J B
f
1 N
/ [ ‘ -~ Time on act. level --
y 2 5§
/ ./\_,V\A[ v Elapsea : 0:00:30
1.e-03 + 1 \ 5? Remaining - 0: 00: 15
A ¥ ) | ) ¥y
LI O N ~
v 4 Y P W ~-- Time total ---
77 W ™
Elspseo b 0: 02: 1)
Y44
/ Remsining 0: 0%: 30
1.e-04 t k‘
S,
A
Date . 5/23/2002
19: 23: 57
1.e-05 1
20. 100. 1000. 2000.
Hz



RANDOM PLOT NO. 42

Random Limit Channel
LINCOLN 47039 Quat

Y AXIS -12 MID2

g 2/Mz R2X LINCOLN COMPOSITES 82U TANK PN: 220165-1 SN: 004
1.e+01
1.e+00
1.e-01
1.e-02
.
1.e-03 l/
S
v 4 S W
: V4 7
[L 7
A,
/ N\
1 e_04 !’ \ | !
1 1 )

A Y M

1 1S

1

\

Y

1.e-05
20. 100.

1000.

REPORT NO. 47039
PAGE NO. DYN.A.48

Wyle Lsboratorias

Chan.
Cnan
00F
AWF

Lavel

B Segunde, CA
No : 3
Type : W T
. 144
-]
-12. d8

Resolution : 4. Hz

Ctr) Strat.: Average

Eng. Unix ' g

AMS lact.) : 0.55767 ¢

Contr. wode: Closeo loop

-- Time on act. leve] --

Elapsec : 0:D00: 20

Remajning 0:00: 13

--- Time total ---

Elapaed : 0:02: 11

Aemaining 0: 05: 30

Date

2000.

§/23/2002

19: 23 57

i
[

||



I

9 as/Hz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

Random

LINCOLN 47039 GUAL

RANDOM PLOT NO. 45

REPORT NO. 47039
PAGE NO. DYN.A.51

Limit Channel

Y AXIS -312 MID2 Wyle Laboratories
B Segunde, CA
R3IX LINCOLN COMPOSITES B2L TANK PN: 2203165-1 SN 001

Chan. Ko 9
Chan. Type : W _ T
DOF ;144
ANWF H- ]
Level -12 o8
RAesolution ;| 4. Hz
Ctr) Strat.:. Average
Eng. Umit - g
AMS (act.) : 0.71558 g

Contr . Made:

Closeo loop

\
\
1
\ -- Time On act. level --
/ 1 Elapsed 0: 00: 30
y 4 L-/\‘ Remaining 0: 00: 15
‘II L ~-- Time total ---
1 /7 1
V4 ) Elapsed 0:02: 1t
/ | \
/ 1 \ Remaining 0: 05: 30
7 Y }
\A7 —t—
| \ J
| Y |
B Oste : 5/23/2002
[ 19: 23: 57
20. 100. 2000.



“Iyle REPORT NO. 47039

RANDOM PLOT NO. 46 PAGE NO. DYN.A.52

Rangom Limit Channel

LINCOLN 47039 OUAL

Y AX1S -12 MID2 Wyle Laboratories

B Segundo, CA

9 2/Mz R3Y LINCOLN COMPOSITES B2L TANK PN: 22016%-1 SN: 004

1.e+01 Chan. No. : 10

Cnan. type @ W T

OOF : 144

AWF : 9

Level : -t2. a8

+
1.e+00 Resolution @ 4. H2

Ctrl Strat . Average

Eng. Unit 9

_ANS {act.) : 1.98984 ¢

Contr. Wode: Closes looo

1.e-01

_,wH”;FFb

1.e-02

7""\‘

I -- Time on act. level -~

\
/[ \ Elspsed © 0:00:30
v 4 - A ] Remaining - 0: 00: 15
~ )
y 4
Z

[

1.e-03

--- Time total ---

—_—

1T

a " Elepsed : 0: 02: 11

Remajining 0: 05: 30

N
rﬂ

1.8—04 1

==

Date : 5/23/2002
l 19 23: 57

1.e-05 %
20. 100. 1000. 2000.

H2

1 . | i i

!
i

!
i

i

’
]

B

:
i

i |

f

'
|

[



“’Yle REPORT NO. 47039

RANDOM PLOT NO. 47 PAGE NO. DYN.A.53
Random Limit Channel
LINCOLN 47039 QUAL
Y AXIS -12 MID2 Wyle Laboratories
© Segunde, CA
9 e/Hz R3Z LINCOLN COMPOSITES B2L TANK PN: 2201B5-1 Sh: 001
1.e+01
Chan. No. 11
Cnan. Type . - T
0OF 144
AWF 5
Level : -12 o8
1.e+00 Resolution : 4. Hz
Ctr] Strat.. Average
Eng. umit @ g
ANS {act.) : 2.36233 ¢
Contr. Mode: Closeo loop
1.e-01
1.e-02
V. h 1
\ I T[ -~ Time on act. level --
M
// H—" '\ ﬂ 1 Elapseo : 00030
1.e-03 } a L] . Remsiming :@  0:00: 13
7 l| " ¥ --- Time totesl ---
yAR W4 l‘ . | |
Elapsec : 0. 02: 11
l ] \ i » ||
/ / \ N Resaining :  0: 0% 30
/ | \ N
1.e-04
AN
YA N
[ had | _ AN
| 3\ b
AN
/
Date : 5/23/2002
19: 23: 57
1.e-05
20. 100. 1000 . 2000.

HY



9 2/H2

1.e+01

1.e+00

{.e-01

{.e-05

RANDOM PLOT NO. 48

Random Limit Channel
LINCOULN 47039 QUAL

Y AXIS -12 MID2

A4Y LINCOLN COMPOSITES B2L TANK PN: 22018%5-1 SN 00%

a
7\

F ok
1\
1Y 1
11 |
A7 1 i y
14// L A ] .
s N Y Y H—H]
yAV N A 1
V /a4 |
// | h
'/ 1Y

20. 100.

1000.

H2

REPORT NO. 47039
PAGE NO. DYN.A.54

Wyle Laboratories

€ Segundo, CA

Chan. No. : 12

Chan. Type . W T

DOF 1144
ANWF 5
Level : -12. a8

Resolution - 4. Wz
Ctr] Strat .. Average
Eng. Uit g

AMS (act.) : 2.29094 ¢

Contr. Wagde: Closed loop

-- Time on act. level --
Elapsed : 0:00: 30
Remajyning 0: 00: 15
--- Time totsl ---
Elspsed X 0: 02: 1)

Remaining 0: 05: 30

Date : 5/23/2002

19: 23. 57

2000.

189

i



g 2/Mz

1.e+01

1.e+00

Random

LINCOLN 47039 QUAL

Y AXIS -12 MID POST

C1 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001%

RANDOM PLOT NO. 49

Control Channel

/4

100.

REPORT NO. 47039
PAGE NO. DYN.A.55

Wyle Laboratories

Chan .

Chan .

0OF

AWF

Lavel

B Segundo, CA
No. i
Type : C
o144
- 1
-12. a8

Resolutaon @ 4. Mz

ctrl

Eng.

Strat.: Average

unit © g

AMS (act.) - 1.1761% ¢

Cantr . Mode: Closed loop

-- Time on act. level --

Elapseo M 0: 00: 30

Remaining 0:00: 15

--= Time total ---

Elapsed : 0:02: 19

Date

2000.

ining 0: 0%5: 30

$/23/2002

20: 19: 4}



9 2/mMz

1.e+01

1.e+00

1.e-01%

1.e-02

1.e-03

1.e-04

{.e-05

RANDOM PLOT NO. 50

Random Limit Channel
LINCOLN 47039 GUAL

Y AX15 -12 MID POST

C2 LINCOLN COMPOSITES 82L TANK PN: 22036%-1 SN. 003

e
<11

REPORT NO. 47039
PAGE NO. DYN.A.56

Wyle Laboratories

B Sequndo, CA

Chan. No. 2

Chan. Type : ¥ T
DOF 144

AWF 5

Level : -12 o8
Resolution : 4. HZ
Ctrl Strat.: Average
Eng. Umt @ g

AMS lact.) : 1.34307 ¢

Contr. Mooe: Closes loop

-- Time on act. level --

Elapsed T 0: 00: 30
v s— ¢ ot k-l \ i Aemsiming 0: 00: 15
B ¢
[7 v 4 ~ ==~ Time total ---
h - . .
| \ s
inn : H !
v/a ensining
//
h\
-
~
L
‘ Date : $/23/2002
20: 19: 44
20. 100. 1000. 2000.
Hz



“’yhlb'ga-u REPORT NO. 47039

RANDOM PLOT NO. 51 PAGE NO. DYN.A.57
Random Limit Channel
LINCOLN 47039 GQUAL
Y AXIS -12 MID POST Wyle Laboratories
H Segundo, CA
g 2/He RIX LINCOLN COMPOSTITES 82L TANK PN: 220165-1 SN: 001
1.e+01
Cran. No. 3
chan. Type : W T
DOF : 144
AWF -]
Level : -12 aB
1.e+00 .
Resolution : 4. Mz
Ctrl Strat.: Average
Eng. Unat - g
AMS (act.) : 0.167¢3 g
Contr. Maode: Closed loop
1.e-01
1.e-02
A
/ -- Time on act. level --
// Elapsed @  0:00:30
1.e-03 v N\ Remaining :  0:00: 1%
"
y4 ll S, --- Timg¢ total ---
/L V4 \‘
h €lspsed : 0: 02: 19
/ i N N\,
/ / N \ Remsining ©  D:05:30
1.e-04 B —
5
b
N
N,
AN
A Date : 5/23/2002
NW A 20: 19: a4
1.e-05 1 4 ‘
20. 100. 1000. 2000.

Hz



g 2/Mz

1.e+014

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 52

Random Limit Channel
LINCOLN 47039 OUAL

Y AXIS -12 MID POST

R1Y LINCOLN COMPOSITES 82L TANK PN 220163-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.A.58

Wyle Laboratories

B Segundo, CA
Chan. No. 4
Chan. Type : W T
VDOF . 144
AWF H-
Leval : -12. a8

AResoluticn @ 4. Hz

Ctr) Strat . Average

Eng. Umt . g

AMS (ect.) : 1.13226 9

Contr. Mode: Closed loop

A
LS.
A A "™ T t. level
-- Time oOn act. level --
// VN Aﬁ[ »
/ "/ €lspsed - 0:00:30
’l N Remaining 0: 00: 15
£z
y - --- Time total ---
y4
/ Elspsed : 0:02: 19
Y/
// Remaining 0: 05: 30
Oate : 5/23/2002
20 19: 4}
20. 100. 2000.

11



g 2/Hz

1.e+01

1.e+00

RANDOM PLOT NO. 53

Random Limit Channel
LINCOLN 47039 QUAL

¥ AXIS -12 MID POST

AYZ LINCOULN COMPOSITES B2L TANK PN: 22D183-1 SN: 004

AN
\\\
-

REPORT NO. 47039
PAGE NO. DYN.A.59

Wyle Laboratories

Cnan .

Cnan.

OOF

AWF

Level

B Segundo, CA

NO. 5
Type : w T
144
. 8

-i2. 98

Resolution . 4. Hz

Ctr] Strat.:. Average

Eng. Umit 9

AMS (act.) : 0.3903 g

Contr. Mode: Closeog loog

-- Time on act. level --

Elapsed  :  0:00: 30
A - Reasining 0. 00: 15
V4 11 — > > --- Tame totsl ---
/I £ “\ E£lapsed 0: 02: 19
apse : M "
/ } A \V Aemaini 0: 05: 30
& ™ N M M N
// ] N, ning
N A
1
l‘ ]
\ ﬂ | ¥
‘ ‘ Il Date 5/23/2002
\ [( \,l‘v/ H | 20: 19: 41
U
20. 100. 1000. 2000.

Hz



Q" 2/H2

RANDOM PLOT NO. 54

Random Limit Channel
LINCOLN 47033 QUAL

Y AXIS -12 MIO POST

R2% LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN 0018

REPORT NO. 47039
PAGE NO. DYN.A.60

Wyle Laboratories

6 Segunde, CA

1.e+01

1.e+00

1.e-014

1.e-02

1.e-03

{.e-04

1.e-05

Chan. No. [

Chan. Type © W T

OOF 1144
AWF M-
Level - -12 o8

Resolution @ 4. Hz

Ctrl Strat @ Average

Eng. unst @ g

AMS {act.] : 0.554B9 ¢

Contr. Mode: Closed looo

-~ Time on act. level --

Elapsec : 0: 00: 30
> Remajining Q: 00: 15
y > S, --~ Time total ---
// V4 \‘
€lapsed : 0:02: 19
/
/ \ Remgining - 0: 0% 30
1 —X =
T 1 z
1 1
1 J | 1 L
1 1
| \
[ A
Date : 5/23/2002
N j 200 19: 4y
20. 100. 1000 . 2000.
Hz



RANDOM PLOT NO. 55

Random Limit Channel
LINCOLN 47039 OUAL

Y AXIS -2 MID POSY

REPORT NO. 47039
PAGE NO. DYN.A.61

Wyle Laboratories

H Segurdo, CA
9 2/Hz RIY LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001
1.e+01
Crhan. No. 7
Chan. Type : w. 7T
OOF D 144
AWF : S
Level : -2 ad
1.e+00
Resolution : 4. Hz
Ctrl Stret.. Average
Eng. Uit - g
ANS (act.} : 1.19036 ¢
Contr. Magde: Closeo loop
1.e-01
1.e-02 -
o Y
Y B, \
Vd
I
) & 1y
J 1
/ [ . -- Timg on ect. level --
/j 4 N / Elspsed  :  0:00:30
1.e-03 A =a — N Remsining :  0:00: 13
¥ —
7 ~-= Timg totsl ---
VAW 4 N
] 3 Elspses :  0:02 19
7 \ RemBining 0: 05: 30
/ T
1.e-04 -
N
N
l h Oate : 5/23/2002
20: 19: 41
1 8'05 1
20. 100. 1000. 2000.

Hz



Random

LINCOLN 47039 QUAL

g 2/H2

Y ax1S -12 MID POST

A2Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

RANDOM PLOT NO. 56

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.A.62

Wyle Laboratories

1.e+014

1.e+00

£ Segundo, CA
Chan., No. -]
Chan. Type L] T
OOF o144
AWF 5
Level -12. o8
Aesolution : 4. M2
C-u'l Strat . Average
Eng. Unat @ g
RAMS (sct.) © 0.42381 ¢

Contr. Wade:

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

Closeo loop

-- Ti@ On act. level --

/ Elapsed 0: 00: 30
Remsining 0: 00: 15
[l II’ --= Time total ---
// Elapsed 0: 02: 19
/ / fensining 0. 05: 30
/ M
\ I
) f & 1
| 1
I \
\ 7 A\ 1A
N
J \ l \ Date : 5/23/2002
\ I \ 20: 19: 41
ML
20. 100. 1000. 2000.
H2

Wik

- JilH



9 2/Hx

1.e+01

1.e+00

1.e-01

i.e-02

1.e-03

{.e-04

{.e-05

RANDOM PLOT NO. 57

Random Limit Channel
LINCOLN 47039 QUAL

Y AXIS -12 MID POST

A3X LINCOLN COMPOSITES B2L TANK PN: 22016%5-1 SN: 001

]
/|
/
U/ \
y4 Ill N ~
N

P~
—]

20. 100.

REPORT NO. 47039
PAGE NO. DYN.A.63

Wyls Laboratories

B Segunda. CA

Chan. No. 9

Chan. Type : W T

0OF © ja4e
AWF 5
Level : -12. a8

Resolution . 4. Hz
Ctr]l Strat .- Average
Eng. umit : g

AMS (act.) : 0.53974 g

Contr. Wode: Closed laop

-- Time on act. level --
Elapsed M 0 00: 3?
Aenmaining Q: 00: 15
--- Tise total ---
Elspsed 4 0. 02: 19

Remaining 0: 05: 30

OQate : 5/23/2002

20: 19: 41

2000.



g e/Hz

i.e+01

1.e+00

1.e-01

1.e-02

i.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 58

Random Limit Channel

LINCOLN 47039 GUAL

REPORT NO. 47039
PAGE NO. DYN.A.64

Y AXxIS -12 MID POST Wyle Laboratorias
 Segunde, CA
A3Y LINCOLN COMPOSITES B2L TANK PN 220165-1 SN: 00%
Chan. No. : {0
Chan. Type : W T
DOF © 144
AWF 5
Level -12 o8
Resolution : 4. Nz
Ctrl Strat.: Average
Eng. Unit @ g
ANS (act.) : §.85824 g
Contr. Mode: Closec loop
A
TI \L
l
-
=
Vs 1
y 1
7 \
A
Pa rd 1
/ _\ -- Time on act level --
| il
€lapsed 0: 00: 30
4 \ N
A } Remasning 0: 00: 15
1 Y -
VAW D 4 ‘\ 1 --- Time totsl ~--
y'I4 | W N
Ve N\ Elspsed 0: 02: 19
V4 \ N
/ j 7 L Remaining 0: 0%: 30
/ \ 1 N
1 ] Y
Date 5/23/2002
\ 20: 19: 44
o
20. 100. 1000. 2000.
H2

)

i K

!
i

KG



RANDOM PLOT NO. 59

Random Limit Channel
LINCOLN 47039 QUAL

Y AXIS -12 WID POSY

REPORT NO. 47039
PAGE NO. DYN.A.65

Wyle Laboratories

€ Segunde, CA
- g 2/Hz A32 LINCOLN COMPOSITES 821 TANK PN: 220185-1 Sn: 001
1.e+01
Chan. No R R §
- Chan. Type . W T
OOF T 144
- AWF -]
Level : -12 a8
1.e+00 .
Resolution : 4. H2
— Ctrl Strat.: AVII"IOI
Eng. Unat @ @
AMS (act.] @ 2.35196 g
— Contr. Wode: Closeo loop
1.e-01 - -
—_ i{.e-02 - n
&
A — -
b / -- Time on sct. level --
N ] Elapsed : 0: 00: 30
N/ J N ’i
1.e-03 y 4 Remsining : G 00: 15
— 4 1 A
71— } - ] --- Time total ---
AW 4 1 -
// \\ h [} clspse0 . 0:0219
/ B Aemaining 0: 05: 30
/ \ |
/ \ N
1.e-04 f : — =
{ i -
X v "
- — N
\
A Y k
— [ / S Date : 5/23/2002
20: 19: 41
1.e-05
20. 100. 2000.



g 2/Mz

1.e+01!

1.e+00

Random

LINCOLN 47033 OQUAL

Y AX]S -12 MID POST

A4Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN. 001

RANDOM PLOT NO. 60

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.A.66

Wyle Laboratories

B Segundo, CA

Chan. No. : 12

Chan. Type : W . T

DOF 1144
AWF (-]
Leve)l : -12 aB

Resolution @ 4. Hz

Ctr) Strat.: Average

Eng. umit g

AMS (act.) : 2.27358 g

Contr. Mode: Closea loop

AR\ 7 1
JAAY 1 17
Il . 4 \L '
Py 1 :
//’ \ I -- Time On act. level --
1
// l\ Elapsed : 0: 00: 30
1// } 4 ) Remsining - 0: 00: 15
’ & % 1. h 1 ade Wt
7 A . H "I Tiee total ---
7 ™ ™
Elapsed : 0:02: 19
// {
7// V ReAsining - 0: 0%5: 30
/ | |
N
AN
Date : 5/23/2002
20: 19: 41
20. 100. 1000. 2000.
Hz

K

i

o
in

1



g 2/MHz

1.e+01

1.e+00

1.e-01

i.e-02

1.e-03

1.e-04

1.e-05

Random
LINCOLN47039 X GQUAL
X AXIS PRE -120B MID

AVERAGE OF C1 & C2

Control

RANDOM PLOT NO. 61

REPORT NO. 47039
PAGE NO. DYN.A.67

Wyle Laboratories

B Seqanddo. CA

DOF . 268

Leve] : -12. o8

Resolution . 4. Hz

Eng. Umit : g

RMS (sct.) : 1.22514 ¢

AMS (ref.} : 1.14375 9

Contr. Mode: Closeo loop

Z\
&

-- Time aon act. level --

NN
\\NQ

// \\ Elspsed 0: 00: 30
- Remsining @ 0:00: 15
,‘f - --- Time total ---
A
Elapsed 0: 02: 52
Ressining 0: 05: 30

Oate : 5/24/2002

9:33: 10

c0.

100.

1000.

H2

2000.



Random

LINCOLN47039 X QUAL

RANDOM PLOT NO. 62

Control Channel

REPORT NO. 47039
PAGE NO. DYN.A.68

X AXIS PRE -1208 MID Wyle Laboratories
8 Segundo, CA
g 2/Mz C1 LINCOLN COMPOSITES 82U TANK PN: 220165-1 SN 001
1.e+01
Chan. No. 1
Cnen. Type @ C
DOF . 144
AWF -
Level -12. o8
1.e+00
Resolution @ 4. Wz
Ctrl Strat.. Average
Eng. Unit @ g
ANS (act.) : 1.14913 ¢
Contr. Mode: Closed loop
1.e-01
i.e-02
111 3
P 174 Y
/ \’\/~M -~ Time On sct. level --
// Elapseo 0: 00: 30
{.e-03 Remaining 0: 00: 18
7 A --- Time totel ---
Vs | \‘
. Elapsed 0: 02: 52
7 N
/ Remaining 0:03: 30
1.e-04
Date 5/24/2002
9: 33: 10
1.e-05 ]
20. 100. 1000. 2000.
HZ

i



“Tyle REPORT NO. 47039

I

labosaiories
RANDOM PLOT NO. 63 PAGE NO. DYN.A.69
Random Contral Channel
LINCOLN47039 X QUAL
X AXIS PRE -12d8 MID Wyle Laboratories
E Segundo, CA
g 2/Hz C2 LINCOLN COMPDSITES 82L TANK PN: 220165-3 SN: 001
1.e+01 chan. No. 2
Chan. Type : C
DOF : 144
AWF M-
Level M -12. a8
1.e+00 Aesolution @ 4. Hy
Ctrl Strat.. Average
Eng. Unit : g
AMS [act.) @ 1.2967 g
Contr. Mode: Closed loop
1.e-01
1.e-02
.\ A
W A~k ey b &
Pe /4 il 4 74
// /"""“ J/ v \\‘ ] -- Tise on sct. level --
///h‘* Elspsed : 0:00:30
{.e-03 "f — % Remsining @ 0:00: 15
. 71 —— ot --- Time total ---
7 ™~
B Elapsed : 0: 02: 52
77 NT N *
/ Remaining 0: 05: 30
1.e-04 \_
Y
N
— ‘ - Date : 5/24/2002
9 33: 40
1.e-05
20. 100. 1000. 2000.
Hz



9 2/Hz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05%

RANDOM PLOT NO. 64

Random Limit Channel
LINCOLN47039 X GQUAL

X AXIS PRE -120B MIO

R1X LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.A.70

Wyle Laboratories
6 Segundo, CA
Chsn. NO. 3
Chan. Type @ W A
O0F D144
AWF . 5
Level : -12. aB

Resolution : 4. Hz

Ctrl Strat.: Average

Eng. Unit @ g

AMS (act.) : § 08045 g

Contr . Mode: Closed loop

/;'\ 1 .I\\A N -- Time On act. level --
// \u i 22 Elapsed : 0:00: 30
Y / 1 ! .\r \ Remalning 0:00: 13
#[Il N ~ i -~- Time totsl ---
p4
/;/ L It Elepses 00252
/7 ‘// N Remaining @  0:03: 30
/ \
Oste : 5/24/2002
l 8 3310
20. 100. 1000. 2000.
Mz



wyle REPORT NO. 47039

labosatories
RANDOM PLOT NO. 65 PAGE NO. DYN.A.71
Random Limit Channel
LINCOLNA7039 X GUAL
X AX1S PRE -120B NID Wyle Laboratorias
B Segando, CA
g 2/Hz RJY LINCOLN COMPOSITES B2L TANK PN: 220465-1 SN 001
1.e+01
Chan. No. 4
Chan. Type : W T
DOF : 144
AWF : 5
Level H -12. d8
1.e+00
Resolution : 4. Hz
Ctr] Strat.: Average
_ Eng. Unit : g
ANS (act.) : 0.49573 g
Contr. Mode: Closed loop
1.e-014
i.e-02

-~ Time on sct. level --

/1
// Elspsed : 0:00:30
i{.e-03 S: Remsining :  0:00: 15

4 --- Time totsl ---

. Elapsed M 0: 02: 52

//I N
/ A nt Remsining :  0:05: 30
/ 1 |

—— S

y: == o |1 | i AWA N
Vi | W ) -
\WWVad 1
| w \

1 1 Date : $5/24/2002
/ J l 9: 3310
1 8-05 y —
20. 100. 1000. 2000.

Hz



g 2/Hz

1.e+01

1.e+00

RANDOM PLOT NO. 66

Random Limit Channel
LINCOLN47039 X GUAL

X AX1S PRE -1208 MID

R1Z LINCOLN COMPOSITES 82t TANK PN: 220165-1 SN: 001

/]
7 <.
T TR
/ \ A AN

N
N
M~
___r____/r"

=
/ 1 ] !
7118 Z 1T\
ARl v
20. 100. ‘ ‘ ;000.

REPORT NO. 47039
PAGE NO. DYN.A.72

Wyle Laboratories

© Segundo, CA
Chan, Na. ]
Chan, Type : W T
DOF ;144
ANF M- 1
Leve) : -12. o8

Aesolution @ 4. Hp
ctrl étru.: Average
Eng. Unit : g

AMS {act.) : 0.39446 g

Contr . Mode: Closed locop

-~ Tima oOn act. level --

Elapseo M 0: 00: 30
Remaining 0: 00: 15
--- Time totel -==

€Elapsed : 0: 02: 52
Remgining 0: 05: 30

Date : 5/24/2002

9: 33: 10

2000.



g a/Hz

1.e+01

1.e+00

1.e-01

— 1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 67

Random Limit Channel
LINCOUN47038 X QUAL

X AXIS PRE -1208 MID

A2X LINCOLN COMPDSITES 82U TANK PN: 220165-1 SN: 009

REPORT NO. 47039
PAGE NO. DYN.A.73

Wyle Laboratories

Chan.
Chan.
00F
ANF

Level

B Segundo, CA
No. &
Type : W T
© 144
. 5
~12. a8

Resolution : 4. Hz

Ctrit

Eng.

Strat.: Average

Unit ¢

AMS fact.) @ 1.38123 ¢

Contr. Mode: Closed laop

& ¥ B
V. T. I LA
/ \ I / -~ Time on sct. level --
/// I - Elspsmd : 0: 00: 30
Rensining 0:00: 15
" i
] — ) B | -~ Tiee totel ---
— —
/ S €lapsed ;. 0:02:82
/ / Remaining -  0:0%: 30
Date 5/24/2002
9:33: 10
20. 100. 2000,



g e/mz

RANDOM PLOT NO. 69

Random Limit Channel
LINCOLNA7033 X QUAL

X AXIS PRE -1208 MID

A227 LINCOLN COMPOSITES B2L TANK PN: 22016%-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.A.75

Wyle Laboratories

8 Sequndo, CA

1.e+014

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

{.e-05

Chan. No. -]

Chan. fype : w T

DOF © {44
AWF -]
Level : -12. oB

Resolution @ 4. w2

‘Ctrl Steat . Average

Eng. Unit : g

S (sct.l : 0.3533 9

Contr. Moge: Closed loop

== Time On act. level --

AN
ANIAS

Elapses T 0: 00: 30
+ \ Ressining 0: 00: 15
y 4 N N -
y 4 --- Time totaj ---
VAW 4 AN
/ b N Elapsed : 0: 02: 32
N

Remaining 0:05: 30

Date : 5/24/2002

9:33: 10

\‘

i =
v \

/

/

/ \ /A‘
20. 100. 1000. 2000.
HI

1



- 9"2/M2

B 1.e+01¢
- 1.e+00
- 1.e-01
— 1.e-02
___ 1.e-03
: 1.e-04
- 1.e-05

REPORT NO. 47039

RANDOM PLOT NO. 68 PAGE NO. DYN.A.74
Randam Limit Channel
LINCOLN47039 X QUAL
X AXIS PRE -1208 MID Wyle Laboratories
B Begundo, CA

R2Y¥ LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 0014

Chan. No. 7

Chan. fype : W T

OOF D144
ANF : 5
Level : -42. o8

Resolution : 4. H2

Ctrl Strat.: Average

Eng. Umit : @

AMS (act.) : 0.97008 g

Contr. Mooe: Closed loop

== Time On act. level --

7
/ / Elapsea : 0:00:30
\ Remaining 0: 00: 15

71 > = = g --- Time totsl ---
y — h = N 1 Elepsed  :  0:02: 52
/ [ N \ RAemaining 0: 05; 30
k‘
Y
" " W
P, A Wiy A N
1\ Y\ AN
i 7\ J AiJ
l \ W - Date @ 5/24/2002
] \ / 9:33: 10
20. 100. 1000. 2000.
HZ



9" 2/Hz

1.e+01

t.e+00

1.e-01

1.e-02

1.e-03

1.e-~04

{.e~05

RANDOM PLOT NO. 70

Random Limit Channel
LINCOLN47039 X QUAL

X AX]S PRE -1208 MID

R3X LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 0D1

,r"rL)
35—

r,,——l

™

\\\\ \\\\ ~4-"‘P

REPORT NO. 47039
PAGE NO. DYN.A.76

Wyie Laboratories

B Segundo, CA

Chan. No. [}

Cnhon. Typs : H . T

OOF 1144
Awf . 5
Level : -12 a8

Resolution : 4. Hz
Cer) Strat.: Averags
Eng. Unit : g

AMS (act.) : 2.t1422 g

Contr. Moos: Closea loop

-- Time on act. level --

// Elapsed 0: 00: 30
- +- ++ Remsining 0: 00: 1%
1 ~ =
71— - > —-- Time tots) ---
7 a
Elapsec 0: 02: 52
\ N\,
//’ \ Remsining 0: 05: 30
Oate . 5/24/2002
9: 33: 10
20. 100. 1000 . 2000.
Hz

i L

i

T
i
i



N Nl
)

9 2/mz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 71

Random Limit Channel
LINCOLN47039 X GUAL

X AX1S PRE -120B NID

R3Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

N
N

REPORT NO. 47039
PAGE NO. DYN.A.77

Wyle Laboratories

€ Segunde, CA

Chen. No. = 10

Chan. Yype : ¥ T

DOF D144
AWF M-}
Level : -12. a8

Resolution : 4. Hz
Ctrl Strat.. Average
Eng. Uit ¢

AMS (act.) : 0.7155 ¢

Contr. Mode: Closed loop

-= Timg on act. level -~

Elapsed M 0: 00: 30
-4 o femaiming Q: 00: 13
y 4 A >
VA 4 --- Tima totel ---
/I V4 LT .
Lﬁ. \ IS, Elapsec M 0: 02. 52
/ /[ M | N Y
Re nin M 0: 0%: 30
/ ) \ mE1n1ing
/ | ‘
7+ T H
1 X . ]
1 — - L 1 ]
1A
'S
// |
\ Date : 5/2a/2002
j 9:33: 10
20. 100. 2000.



wyle REPORT NO. 47039
labowmtories

RANDOM PLOT NO. 72 PAGE NO.DYN.A.78
Random Limit Channel
LINCOLNATD3S X QUAL
X AX1S PRE -1208 MID Wyle Laboratories
B Sequnde, CA
g 2/mz A3Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001
1.e+01
Chan. No. : 11
Chan. Type : W T
OOF T t44
AWF -1
Level : -12. o8
1.e+00 .
Aesolution . 4. Hz
) — Ctr] Strat.. Average
Eng. Unit : g
AMS f{act.) . 1.4872 g
Contr . mode: Closed loop
{.e-01
1.e-02
r s
s X
A 7
-- Time& ON t. level] -~
Z \‘ b A w— ‘ * ‘
// / [ g Elspsed :  0:00:30
1.e~-03 - A Y \ Remsining 0:00: 1%
¥ § )
: A : Y i -=- Tine total ---
1 /7 e Y
/ L\ 3 \ Elapsed  :  0:02:52
/ [ \ Remsining - 0:0%. 30
1.e-04 / {
r ) ) o -
A
/ .
[ )
Dare : B/24/2002
9:33: 10
1.e-05 -
20. 100. 1000. 2000 .
H2

"
i

\;[

i n



wyle REPORT NO. 47039

1
'}

RANDOM PLOT NO. 73 PAGE NO. DYN.A.79
Rangom Limit Channel
LINCOLNA7039 X QUAL
X AXIS PRE -120B MID Wyle Laboratories
B Segundo, CA
g e/mMz R4Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 0014
1.e+01
Chan. No. : 12
Chan. Type : W T
DOF : 144
AWF . 5
Level : ~-12. d8
1.e+00
Resolution : 4. Hz
Ctrl Strat.: Average
Eng. Umit : g
RMS {act.) : §.04264 9
Contr. Mode: Closed loop
1.e-01
1.e-02
|
I
2 111
/ l \ -= Time on act. level --
//[‘ '\ Elapsed :  ©0:00:30
1.e-03 £ —— 3 4 " Remsining :  0:00: 1S
v 4 ' g K .
717 | A | --- Tise total ---
2 e e f
: Elapsed H 0: 02 52
/ / \ /\ A
/ / V\ 1 Aemaining - 0: 0% 30
/ /l \ 1) I
1 . E'04 y a — .l k\ ) | T
= ot
4 | | b
1 N
V ~
Oate : 5/24/2002
9: 33: 10
1.e-05 i
20. 100. 1000. 2000.



RANDOM PLOT NO. 74

Random Control
LINCOLN47023 X QUAL

X AXIS QUAL

REPORT NO. 47039
PAGE NO. DYN.A.80

Wyle Laboratories

AVERAGE OF C1 & C2 B Segundo, CA
9 2/Mz
1.e+01 — —
DOF . 288
Level : 0. oB
Resolution : 4, H2
€ng. Umt : ¢
AMNS (act.) : 4.587 g
1.e+00
AMS fref.) . 4 55333 g
Contr . Nocde: Closed 1o0p
1.e-01
/ V.l VY. WV Y v, AN
/1. Y vV \ A7 VYMAN
/]
/4 S
1 .8-02 / l/ 1
21
&4
V4 N
/ N,
y4 | PN
N -- Tise on act. level --
Elapsed : 0:03:03
1.e-03 N— Reasining - 0:04: 57
h
= --- Tima totsl ---
Elapsec T 0: 05: 3¢
Remaining 0:01: 57
1.e-04
Date : S/24/2002
10: 25: 19
1.e-05
e0. 100. 1000. 2000.
H2



5 Mile REPORT NO. 47039

RANDOM PLOT NO. 75 PAGE NO. DYN.A.81
Random Control Channel
LINCOLN47039 X QUAL
X AXIS GUAL Wyle Laboratories
€ Segunde, CA
9 2/H2 CY LINCOLN COMPDSITES B2t TANK PN: 220165-% SN. 004
1.e+01 chen Mo - 1
Chan. Type : C
DOF © 144
AWF : 5
Level : 0. a8
1.e+00
Resolution . 4. M2
Ctr) Strat .. Average
Eng. Unit : g
AMS fact.) : 4.3419 g
Contr. Mode: Closed loop
1.e-01
A
ZINATY ~ \
/ LA ")
//
/ N
1 e-02 - ll/ ~  —
7 8 V A—
L A
z N
/L [/ N
/ N\
// N -- Time on act. level --
Elapsed M 0: 04: 03
1.e-03 Reasining 0:01: 57
. { --- Time total ---
Elapsec : 0. 05: 33
Remaining 0:01:57
1.e-04
Date : 5/24/2002
1. e-05 10: 25: 19
20. 100. 1000. 2000.

Hz



RANDOM PLOT NO. 76

Random Control Channel

LINCOLN47038 X GUAL

REPORT NO. 47039
PAGE NO. DYN.A.82

X AXIS QUAL Wyle Laboratorias
E Segundo, CA
g-2/Mz Cc2 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001
+
1.e+01 Cnen. No. : 2
Chan. Type : C
DOF o 144
AwWF M-
Level : 0 o8
+
1.e+00 Resolution : 4. Hz
Ctr) Strat.: Average
Eng. Unit . @
AMS (act.) @ 4.8196% g
Contr. Mooe: Closeg Joop
1.e-01
e
/ o\
VTV N ~N
7 / AV,
N
1 .8-02 v 4 I/
y o4 r 4  §
77 '
27 1101 N
V4
1/
//
/ -- Time ONn act. level --
Elapseo M 0:01:03
{.e-03 Remaining - 0:04:57
--- Time taotsl ---
! Elspsms  :  0:05:31
ReMaining - 0:01: 57
1.e-04
Date : 5/24/2002
10: 2%: 19
1.e-05
20. 100. 1000. 2000.
H2

[ 1 | (11— [l



‘”yle REPORT NO. 47039

RANDOM PLOT NO. 77 PAGE NO. DYN.A.83
Random Limit Channel
LINCOLN47029 X QUAL
X AXIS QUAL Wyle Laboratories
B Sequnde, CA
g a/Hz RA1X LINCOLN COMPOSITES 82L TANX PN: 220165-1 SN: 0014
1.e+01%
Chan. No. 3
Chan. Type : W T
DOF : 144
AWF HE-
Level : 0. oB
1.e+00
Resolution | 4. Hz
Ctr) Strat.. Avsrage
Eng. Umt : ¢
AMS (act.) : 4.0808 g
Contr. Mode: Closed loop
1.e-014
VAN eV WY <
AN \ A E{\'
//////’ A W <
i . 8—02 lLf ’l/ . 1 \;
yd ava SN
77 oL N
yAv4 S
/[ /L
V)4
N -- Time ON act. level --
Elapsed M 0. 0¢: 93
1.e-03 Resaining :  0:01: 57
¥ " ~-- Tima total ---
Elapsed : 0: 05: 31
Remaining 0 01: 57
1.e-04
Date : 5/24/2002
10: 2%5: 19
1.e-05 1
20. 100. 1000. 2000.

H2



REPORT NO. 47039
RANDOM PLOT NO. 78 PAGE NO. DYN.A.84

Random Limit Channel

LINCOLN47039 X QUAL

X AX1S GUAL Wyle Laboratories

B Segunde, CA
g 2/Mz A1Y LINCOLN COMPOSITES B2L TANK PN: 22018%-1 SN: 004
{.e+01
_Chan. No. 4
e!:ruu, Type : W A
OOF . 144
ANF : 5
Level : 0. a8
1.e+00
Resolution . 4. Hz
T Curl Strat.: Average
Eng. Umt g
RMS (act.) . 1.66541 g
Contr. Modge: Closeg loop
1.e-014
y4 N,
N
1.e-02 A ,/
y 4 v
717
7
y4 N
/
/
1 -- Time On act. level --
/ \ Elapsed i 0:0): 03
1.e-03 . ‘l 4 RAemaining 0: 01: 37
T X F 12 -
1 1 --- Time total ---
7 I i
Elapsed 4 0: 05 31
/ \_/
\ l Remaining ©  0:0t: 57
/ \/ '
i . 8-04 y & W 4
" i ¥ §
4
4
Vi
/// - Date . 5/24/2002
10: 25: 19
1.e-05
20. 100. 1000. 2000.
H2

o



: 9 2/Hz

_ 1.e+01
- 1.e+00
~ 1.e-01
: 1.e-02
ii 1.e-03
- 1.e-04
B 1.e-05

Random
LINCOLNA7039 X GUAL

X AXIS GUAL

RANDOM PLOT NO. 79

Limit Channel

R1Z LINCOLN COMPOSITES B2L TANK PN: 220155-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.A.85

Wyle Laboratories

€ Sequnds, CA

Chan. No. 5

Chan. Type . W T

OoF D144
AWF H- |
Leve) H 0. 48

Resolution : 4. Hz

Ctr] Strat = Average

Eng. Umit @ g

ANS (act.) : 1.93788 ¢

Contr . Mode: Closed loop

-I[ W A
ll 71 F
Y4 4 re { o
4 { £{
/. ] 1 A
/ | ] J
[ r \ —- Time on act. level --
l { Elapseo : 0:01: 03
yIn v ra Remaining 0:01:52
AT : f
11 I --- Time total ---
{ 7
Elapsec 0: 05: 31
| Ji
} Remaining 0:01: 57
y
7z
>
4
/
/ Oate : S/24/2002
10: 23: 19
20. 100. 1000. 2000.

Hz



‘”yle REPORT NO. 47039

g 2/Hz

RANDOM PLOT NO. 80 PAGE NO. DYN.A.86
Random Limit Channel
LINCOLNA7039 X QUAL
X AXIS QUAL Wyle Laboratories
B Segundo, CA

R2X LINCOLN COMPOSITES B2L TANK Pw: 220185-1 SN: 001

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

Chan. No. 1]

Chan. type : W _ T

00F 144

AWF -

Level 0. 0B
Resolution @ 4. Wy

Ctrl Strat.: Average
Eng. Unst ' g

AMS (sct.) : 5.04907 g
Contr. Mode: Closed loop

/ W
/ / \
A/
y A |
7 =t
/ N -- Time on act. lavel --
Elapsec 0:01: 03
Remaining 0:01:57
—
—>—{ --- Time total -—-
Elagsso 0: 05: 31
Remsining Q0 01:57
Date : 5/24/2002
10: 25: 19
20. 100. 1000. 2000.

H2



g a/Hz

1.e+01

1.e+00

{.e-01

i{.e-02

i.e-03

1.e-04

i.e-05

Random

LINCOULN47039 X QUAL

X AXIS GUAL

A2y LINCOLN COMPOSITES B2t TANK PN: 220165-1 SN: 009

RANDOM PLOT NO. 81

Limit Channel

{1 lll & X -
y 4 N AJ
/ [/ LIR N2
yA } ¥\
¥
e s, ==
X7 |
A WY v
A N\
=+
7
L
/
'l
/ /
20. 100. 1000.

H2

REPORT NO. 47039
PAGE NO. DYN.A.87

Wyle Laboratories

B Segunde, CA

Chan. No. 7

Chan. Type : ® T

DOF D144
AWF - ]
Level : 0. a8

Resolution : 4. H2
Ctr) 5trat.: Average
Eng. Unjt : g

AMS {sct.) © 3.1127 g

Contr. Mode: Closed loop

-= Time On act. level --

Elapses : 0:01: 03
Remaining 0: 01: 57
-=- Time totel ---

Elapses M 0: 05: 31
Remsining 0: 01: 57

Oate . 5/24/2002

10: 25: 19

2000.



Wyle REPORT NO. 47039 -

RANDOM PLOT NO. 82 PAGE NO. DYN.A.88
ﬁ
Random Limit Channel _
LINCOLNA7039 X QUAL |
X AX1S GQUAL Wyle Laboratories =
B Sequrdo, CA [ |
g 2/Hz 822 LINCOLN COMPOSITES 82U TANK PN: 22016%-1 5N 001 ;
1.e+04
Chan. No. B8
Chan. Type : W T
OOF o 144
AWF - _
Level : 0. aB =
1.e+00
Resolution : 4. H2
Ctrl Strat.: Average -
Eng. Umat @ ¢ -
AMS fect.) : 1.70655 9
Contr. Mode: Closed loop =é
1.e-01 =
/ N =
N =
/[ / N =
/A NN
1.e-02 ll/ ll "
ll 'I > -_—
N
y4
/ )
/ N -- Tima On act. lavel --
Elapsed : 0:01:03 -
1.e-03 r\_\—’ AeMaINing 0: 01: 5'7
b §
,’ l\ --- Time total ---
1 1 —
{ \\ €lapsed H 0: 0%: 3%
Remsaining 0: 04: 37
1 .e-04 ’ 2 J/w 1
e it
i a i
4 A
/ Pd —_
/ \\\ II
AY) Cate : 5/24/2002
0: 25: 19 —
1.e-05 1o
20. 100. 1000. 2000.
Hz —



“Iyle REPORT NO. 47039

RANDOM PLOT NO. 83 PAGE NO. DYN.A.89
Random Limit Channel
LINCOLNAT039 X BUAL
X AXIS QUAL Wyle Laboratocies
B Segundo, CA
g 2/Hz R3Ix LINCOLN COMPOSITES 82U TANK PN 220165-1 SN: 004
1.e+01
Chan. No. k-]
Chan. Type : o T
DoF L 144
ANF -]
Leve] : 0. a8
1.e+00
Resolution : 4. H2
Ctr] Strat.: Average
Eng. Umit - g
AMS (act.) : 5.35912 g
e Contr. Mode: Closes laop
'1 .e-Oi IIZ \“
4 y A
7 B
y A J N ™ N,
VAN [/ N
/ A1V [
/Y YR N RN
1.e-02 LA / \
- A y 4 V4 Py
1717 h, | ) : |
17 X I
y4 ) _ N
VAR 4 AY
/ )
l -- Time on sct. level --
‘ | Elapsea : 0:01:03
1.e-03 P Remaining @  0:01: 57
' v s --- Tise total ---
| | | |
Elspseo M 0: 05: 31
Resaining 0: 03: 57
1.e-04
OCate . 5/24/2002
10: 25: 19
1.e-05
20. 100. 1000. 2000.

Hz



REPORT NO. 47039

RANDOM PLOT NO. 84 PAGE NO. DYN.A.90
Random Limit Channel
LINCOLNA7039 X QUAL
X AXIS QUAL Wyle Laboratories
B Sagunds, CA
g e/Hz AJY LINCOLN COMPOSITES B2L TANK PN 220165-1 SN 001
1.e+01
Chan. No. 10
Chan. Typw® : L] T
DOF © 144
AWF 9
Level M 0. aB
1.e+00
Resolution : 4. n2
Ctr] Strat.: Average
Eng. Umt @ g
ANS (act.) . 3.87835 g
Contr. Hode: Clased loop
1.e-01
AN
N
/
Y // D N
{.e-02 ” At v
7—F -
y 4 A [ ]
V4 1
y4 Vi 1
/ 4 \ .
/ / \ '\ N -~ Time on sct. level --
/-../ V ' Elapsed : 0. 01: 03
1.e-03 i~ . Resaining @ 0:01:57
E . -=- Time total ---
5\ [ ] i |
\‘ ) clapses :  0:05:31
/ L Remaining :  0: 0157
1.e-04 }/ \j
| |
¥
Date : 5/24/2002
.. e-05 10: 25: 19
20. 100. 1000. 2000.

H2

| mi

L

| (B



REPORT NO. 47039

RANDOM PLOT NO. 85 PAGE NO. DYN.A.91

Random Limit Channel

LINCOLNA7039 X GUAL

X AXIS GUAL Wyle Laboratories
8 Ssqundo, CA
g~ 2/MHz A3Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 00t
1.e+01
Chan. No. 11
Chan. Type : % T
DOF o144
AWF -
Level 0. d8
+
1.e+00 Aesolution : 4. Hz
Ctrl Strat.: Average
€Eng. Unit ' g
AMS fact.) : 5.34717 ¢
Contr. Mode: Closea loop
1.e-01
2aN\VAREIR N |
1.e-02 A N A —p =
V4 v A A va 14
7177 hd A4 Y
—Z v 4
VA WA
yAalRn
VA J
r I R -~ Time on act. level --
/ i TV Y c€lapses - o 0s:03
1.e-03 v N Reaaining :  0: 0157
r 4 h
: ]’ --- Time totsl ---
4 \‘
Elepsed 0: 05: 33
Aemaining 0: 01: 57
1.e-04
Oate . 5/24/2002
§0: 25: 19
1.e-05
20. 100. 1000. 2000.

H2



RANDOM PLOT NO. 86
Random Limit Channel
LINCOLN47039 X QUAL
X AXIS QuUAL
g 2/mz RAY LINCOLN COMPOSITES B2L TANK PN: 22016%-1 SN: 001
1.e+01
1.e+00
1.e-01
/ AN
77 '
19_02 IJ 1Z /\
y o Y
ya ) W
7 140 \
/ 1 W ] I
/ JAA\ | i
4 W bV \ 1
\- 1
1.e-03 A \;
. s 4
1.e-04
1.e-05
20. 100. 1000.
H2

REPORT NO. 47039
PAGE NO. DYN.A.92

Wyle Laboratories

B Segunde, CA

Chan. No. {2

Chan. Type : w 7

0oF 144
AWF 5
Level : 0. a8

Resolution : 4. H2
Ctrl Strat.: Average
€ng. Unit . ¢

AMS (sct.) . 4.31659 ¢

Contr. Wode: Closeo loop

-- Tima aon sct. level --

Elspsed : 0:01: 03
Remaining 0:01: 57
-== Time totsl ---

Elspsed : 0: 05: 31
Resaining 0:01: 57

Oate . 5/24/2002

10: 25: 19

2000.

¥



REPORT NO. 47039
PAGE NO. DYN.B.1

DYN-B



DYNAMICS SECTION Customer Lincoln Composites Job No. 47039
VIBRATION TEST DATA SHEET Sheet 1 of 1
Specimen 82 Liter Pressure Vessel P/N 220165-1 S/N 0001
. SINUSOIDAL Test
Date Time Axis | Temp | Freq. Disp. Accel. Time Comments Plot
(°F) (Hz) (inDA) *.G) (Sec.) No.
5-21-02 2128 Y Amb. | 5-22.6 6389 Qualification Sine to incorrect spectrum, aborted at 84.5 Hz. 1-12
22.6-50 13 See report and NOD #1 for details.
100 5.2 122 | Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
Single point control using C1. C2 for reference only.
5-22-02 0932 Y Amb. 5.22.6 5" Qualification Sine aborted at 37.8 Hz, specimen dislodged from 13-24
22.6-50 13 fixture, see report and NOD #2 for details.
50-100 52 87 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
Single point control using C1. C2 for reference only.
5-23-02 1940 Y Amb. | 50-100 5.2 22 Completed Qualification Sine 50-100Hz, abort at 84.22 Hz. 25-36
Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
Single point control using C1. C2 for reference only.
5-23-02 2006 Y Amb. | 65-100 52 19 Completed Qualification Sine 65-}00Hz. 37-49
Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
Extremal control using C1 and C2.
Per Lincoln Composites sum of above testing satisfies
Qualification Sine requirement.
W603SS-ES . M .’Iu,\/\’
Signed
I R | | | 1 I LT (AT 1 SRR N /I i i

¢'d8'NAQ 'ON 39Vd
6€0.¥ "ON L4Od3Y




1.e+02

1.e+01

1.e+00

1.e-01

i{.e-02

Sine
LINCOLN 47039 QUAL

Y AXIS SINE

SINUSOIDAL PLOT NO. 1

Control/Limit Channel

C1 LINCOLN COMPOSITES B2L TANK PN: 220465-1 SN: 001

10.

HZ

REPORT NO. 47039
PAGE NO. DYN.B.3

Wyle Laboratories
B Sagundo. CA
Chan. No. 1
Chan. Type : C
Sweep Type : log
Sweeps Oone: 0
Sweeps Tot.. 1§
Sweep Dir. : uwp
Sweep Rate : 2. Oct/min
Ctrl Strat.. Average
Meas. Mode . filter
Eng. Uunit . g
Contr. Mode: Closeo loop

Overloac

-- Testing timg -~

Elapsed

Remaining

0: 02: 02

0: 00: 07

Date = 5/21/2002

21: 28: 54

100.



SINUSOIDAL PLOT NO. 2
Sine Meas. Channel
LINCOLN 47039 QUAL
¥ AXIS SINE
e £2 LINCOLN COMPOSITES 82U TANK PN: 220168-1 SN: 001
1.e+02
1.e+01 = — i~
A,
AN
1.e+00
1.e-01
1.e-02
5 10

H2

REPORT NO. 47039
PAGE NO. DYN.B.4

Wyle Laboratories

B Segundo, CA

Chan. No. . 2
Chan. Type ! L}
Swesp Type : log
Sweeps Done: O

Sweeps Tot.: 1

Sweep Oir. ° up

Sweep Rate (2 Oct/min
Ctkl Strat.. Averasge
Meas. Mode : filter
Eng. Unit : @

Contr. Mode: Closed loop

-~ Testing tame --
Elapsed : 0: 02: 02

Remaining 0: 00: 07

Cate : S5/231/2002

21: 26: 54

100.




SINUSOIDAL PLOT NO. 3

Sine Meas. Channel
LINCOLN 47033 QUuAL

Y AXIS SINE

REPORT NO. 47039
PAGE NO. DYN.B.5

Wyle Laboratories

© Segundo, CA
AIX LINCOLN COMPOSITES 82t TANK PN: 220165-1 SN: 004
{.e+02
Chan. No. 3
Cnan. Type : M
Sweep Type @ log
Sweeps Done: 0
Sweeps Tot.: 3§
Sweep Oar. : up
Sweep Rate : 2. Oct/min
1.e+01 ~— Ctrl Strat.: Average
-~ o~
Meas. Mode . filter
Eng. Unit - ¢
Contr. Mogde: Closed loop
1.e+00
-- Testing time --
Elspsed : Q: 02: 02
Remaining 0: 00: 07
{.e-01
A
/ A4
Ay
Date : 5/21/2002
24: 28: 54
{.e-02 Li .
5. 10. 100.
Hz



1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

Sine
LINCOULN 47039 QUAL

Y AXIS SINE

SINUSOIDAL PLOT NO. 4

Channel

R1Y LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 001

A
y

REPORT NO. 47039
PAGE NO. DYN.B.6

Wyle Laboratories

E Segurdo, CA

Chan. No. a

Cﬁam Type : L
Sweep Type : log
Sweeps Oons: 0

Sweeps Tot.: !

Sweep Dir. : up

Sweep Rate :2. Oct/min
Ctr) Strat.. Average
Meas. Moge . filter
Eng. Unit @ ©

Contr. Wooe: Closeo loop

-- Testing time --
Elapseo : 0: 02: 02

Remaining 0: 00: 07

Cate : S/21/2002

21: 28: 54

100.

1 L fi &

g



1.e+02

1.e+014

1.e+00

1.e-014

{.e-02

Sine
LINCOLN 47039 GUAL

Y AXIS SINE

SINUSOIDAL PLOT NO. 5

Meas. Channel

RY4Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 003

’JI
o~
~_ I\

N/

N

2 s
‘ hJ
5. 10.

H2

REPORT NO. 47039
PAGE NO. DYN.B.7

Wyle Laboratories

B Segunde, CA
Chan. No. 5
Chan. Type : N_

Swaep Type . log
Sweeps Done: O

Sweeps Tot.: |

Sweep Oir. - up

Swesp Rate (2. Oct/min
Ctrl Strat.: Average
Meas. Mode : filter
Eng. Unmat : g

Contr. Mode: Closed loop

-- Testing time --
Elapsed : 0: 02: 02

Ramaining 0: 00: D7

Date : 35/21/2002

24:28: 54

100.



1.e+02

1.e+01

1.e+00

{.e-01

1.e-02

SINUSOIDAL PLOT NO. 6

Sine Meas. Channel
LINCOLN 47039 GUAL

Y AXIS SINE

R2X LINCOLN COMPOSITES B82L TANK PN: 220365-1 SN: 003

5. 10.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.8

Wyle Laboratories

B Sequndo, CA

Chan. No. 5

cnan. Type M
Sweep Type : log
Sweepgs Oone: O

Sweeps Tot.: 1§

Sweep Dir. @ wp

Sweep Rate : 2. Oct/min
Ctrl Strat.: Average
Mges. Mode : filter
Eng. Unit g

Contr. Moce: Closeo loop

-- Testing timg --
Elapsed H 0: 02: 02

Remaining 0: 00: 07

Date : 5/21/2002

21: 28: 54

100.



1.e+02

1.e+01

1.e+00

i.e-01

1.e-02

Sine

LINCOUN 47039 QUAL

SINUSOIDAL PLOT NO. 7

Meas. Channel

REPORT NO. 47039
PAGE NO. DYN.B.9

Y AXIS SINE Wyle Laboratories
B Segunde, CA
R2Y LINCOLN COMPOSITES B2L TANK PN: 220465-1 SN: 00!
Chan. No. 7
Chan. Type : L]
Sweep Type :© log
- Sweeps Done: 0
Sweeps Tot.: §
Sweep 0ir. : up
Sweep Rate : 2. Oct/min
Ctrl Strat.: Average
— N Meas. Mode : filter
Eng. Unit : ¢
\k Contr. Mode: Closed loop
Overloac
-~ Tegting time --
Elspsed 0: 02: 02
Remaining 0: 00: 07
572172002
21: 28: 54
5, 10. 100.
Hz



SINUSOIDAL PLOT NO. 8

Sine Meas. Channel
CLINCOLN 47039 GUAL

Y AXIS SINE

R2Z LINCOLN COMPOSITES B2L TANK PN: 2201B3-1 SN: 00f

REPORT NO. 47039
PAGE NO. DYN.B.10

Wyle Laboratories

{.e+02

1.e+01

1.e+00

{.e-014

1.e-02

8 Segundo, CA
Cnen. No. 8
Cnan. type : L]

Sweep Type @ log

Sweeps Done: 0

Swewps Tot.: |

Sweep Oar. ° up
Sweep Rate : 2. Oct/min

Ctrl Strat.: Average

Meas. Node : fijter

Eng. Unit :@ g

Contr. Mode: Closeo loog

-- Testing time --

Elapsed H 0: 02: 02

Remsining 0: 00: 07

4—‘4\&

Date | 5/21/2002

21: 28: 54

100.

(r
]

1l Nk,  m0 i



{.e+02

1.e+01

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 9

Sine Meas. Channel

LINCOLN 47035 GUAL

Y AXIS SINE

A3IX LINCOLN COMPOSITES B2L TANK PN 220165-1 SN D0J

'v

st

- £
1 i
\{ I _
l' '—'\'—_. r 7
5. 10.

H2

REPORT NO. 47039
PAGE NO. DYN.B.11

Wyle Laboratories

B Segundo, CA

Chan. No. 9
Chan. Yype : ]
Sweep Type : log
Sweeps Done: 0O

Sweeps Tot @

Sweep Oir. : up

Sweep Rate (2. Oct/min
Cer]l Strat.. Average
Mess. Mode @ filter
Eng. Unit :© g

Contr . Mode: Closeo loop

-~ Testing time --
Elspsed : 0: 02: 02

Aemsining : 0 00: 07

Date . 5/21/2002

21: 28: 54

100.



“ryhlhgwh- REPORT NO. 47039

SINUSOIDAL PLOT NO. 10 PAGE NO. DYN.B.12

sine Meas. Channel

LINCOLN 47039 QuaL

Y AXIS SINE Wyle Laboratories

B Segundo, CA

9 RIY LINCOLN COMPOSITES 821 TANK PN: 220165-1 SN: 009

1.e+02
Chan. No. : 10

Chan. Type : M

Swesp Type : log

Sweeps Oone: O

Swesps Tot.: 1

Sweep Oir. : up

Sweep Rate : 2. Oct/min

Average

{.e+01 ~ Ctrl Strat.:
Meas. Mode : lilter

Eng. Unit @ g

Contr. Mode: Closed loop

1.e+00

-~ Testing Lime --

Elapsed M 0: 02: 02

Remaining 0: 00: 07

1.e-01

Oste . 5/21/2002

21: 28: 54

1.e-02

S. 10. 100.

Hz

I



1.e+02

{.e+01

1.e+00

1.e-01

1.e-02

Sine
LINCOUN 47039 QUAL

Y AXIS SINE

Meas.

SINUSOIDAL PLOT NO. 11

Channel

R32 LINCOLN COMPOSTTES B2L TANK PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.B.13

Wyle Laboratories

B Segundo, CA

Chan. No. @ 11t

Chan. Type : N

Sweep Type @ log

Sweeps Dane: O

Swesps Tot.: 1

Sweep Dar. @ up
Sweep Rate (2. Oct/min

Ctr]l Strat.: Average

Meas. Mode : filter

A Eng. Unit @ g

/ Contr. Mode: Closed loop

-- Testing time --

€lspsec H 0: 02: 02

TR

Aemaining : 0: 00: 07

Date . 5/21/2002

21. 28: 54

100.

H2



1.e+02

1.e+01

1.e+00

1.e-01

i{.e-02

SINUSOIDAL PLOT NO. 12

Sine Meas. Channel
LINCOLN 47039 OUAL
Y AXIS SINE

ACCELEROMETER LDST, NO DATA

A4Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.B.14

Wyle Laboratories

Hz

El Segundo, CA
Chan. No. 12
Chan. Type L]
Sweep Type @ log
Sweeps Oone: D
Sweaps Tot .: 1
Sweep Dar. - wp
Sweep Rate : 2. Oct/min
Ctrl Strat .. Average
Meass. Mode : filter
Eng. Unit @ g
Contr. Moge: Closed loop
Over loag
-~ Testing time --
Elapsed : 0: 02 0_2
Remaining 0: 00: 07
Oate 5/21/2002
294: 28: 54
100.

I I (I Il {



wyle

Sine

LINCOLN 47039 GUAL

Y AXIS SINE2

C1 LINCOLN COMPDSITES 82L TANK PN: 220165-1 SN: 001

SINUSOIDAL PLOT NO. 13

Control/Limit Channel

REPORT NO. 47039
PAGE NO. DYN.B.15

Wyle Laboratories

B Segundo, CA

1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

Chan. No. 1

Chan. Type : C

Sweep Type : log

Sweeos Dons: O

Sweeps Yot .. 1§

Sweep Dar. © wp
Sweep Rate : 2. Ocu/min

Ctrl Strat.: Average

Meas . Mode @ filter

Eng. Unit : @

Contr. Mode: Closed loop

N

yd v
7 AL
4
4
-- Testing time --
Elapsed : 0: 04: 27
Remsining 0: 00: 42
Oate . 5/22/2002
9: 32: 05
5. 10. 100.

Hz



1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 14

Sine Meas. Channel
LINCOLN 47039 QUAL

Y AXIS SINE2

€2 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.B.16

Wyle Laboratories

B Segunide, CA
Chan. No. 2
Chan. Type : L]

Sweep Type : log

Swesps Done: O

Sweeps Tot.: 4

Sweep Dir. @ wp
Sweep Rate : 2 Oct/min

Ctr]l Strat.. Average

Mess. Mooe @ filter

/ Vo
717
- 7
VAR 4 Py M
7 /7 N |

Eng. Unit : ¢

\
N\

Contr . Mode: Closed loop

N

Z 2,
Z 27
2]
p/
-~ Testing time --
Elapsed : 0:01: 27
Remaining 0: 00: 42
Date . 5/22/2002
9 32:05
5 10 100.

Hz

| H



1.e+02

i.e+01

1.e+400

1.e-04

{.e-02

Sine
LINCOLN 47039 QUAL

Y AXIS SINEZ2

Ri1X LINCOLN COMPOSITES 82L TANK PN: 220185-31 5N: 001

SINUSOIDAL PLOT NO. 15

Meas. Channel

\\

7 7
4
a4

N
N\
N\

w4 Z 3
va t
A
4 —
7
f
/\)
1
1
Y _
Wa
v

10.

REPORT NO. 47039
PAGE NO. DYN.B.17

Wyie Laboratories

B Seguwie, CA

Cnan. No. 3

Type M

Sweep Type : log
Sweeps Done: 0

Sweeps Tot.: 1

Sweep Dir. @ up

Swesp Rate : 2. Oct/min
Ctrl Strat.: Average
Meas. Mode : Filter
Eng. Unit @ @

Contr. Moos: Closed locd

-- Testing time --
Elapsec H 0: 01: 27

Remaining 0: 00: 42

5/22/2002

9: 32: 05



1.e+02

1.e+01

1.e+00

{.e-01

1.e-0e

Sine
LINCOLN 47039 QUAL

Y AXIS SINEZ2

R1Y LINCOLN COMPOSITES 821 TANK PN: 220165-1 SN

SINUSOIDAL PLOT NO. 16

Meas.

Channel

001

v

Ll

REPORT NO. 47039
PAGE NO. DYN.B.18

Wyle Laboratories

8 Segunda, CA
Chan. No : 4
Chan. Type : ]

Sweep Typs : log
S;uns Oone: O

Sweeps Tot - 1

Sweep Oir. © up

Sweep Rate : 2. Oct/man
Ctrl Strat.: Average
Meas. Mode : filter
Eng. Unit @ g

Contr. Mode: Closed loop

y.
AN
V/
e r/
Vi
.
d
-- Testing time --
Elapsed 0:01:27
Remaining 0: 00: 42
Date : 5/22/2002
9. 32: 05
5. 10. 100.

H2

B




1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 17

Sine Meas. Channel

LINCOLN 47039 QUAL

Y AXIS SINE2

R1Z LINCOLN COMPOSITES B2L TANK PN: 220163-1 SN: DOt

//‘ /
)4 gdlil
i // }i
4 /
yd
»
/4

r/, :

REPORT NO. 47039
PAGE NO. DYN.B.19

Wyle Laboratories

B Segunde, CA

Chan. No. 5

. Type : )
Swesp Yyps @ log
Swesps Done: O

Sweaps Tot @ 1

Sweep Oar. © uwp

Sweep Fate : 2. Oct/min
Ctr]l Strat.: Average
Meas. Modge @ filter
Eng. Unit :@ ¢

Contr. Mode: Closed loop

-- Testing time --
Elapseo T 0: 0% 27

Remsining :  0:00: 42

Date . 5/22/2002

9:32: 05



Sine
LINCOLN 47039 QUAL

Y AX1S SINE2

R2Xx LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

SINUSOIDAL PLOT NO. 18

Channel

REPORT NO. 47039
PAGE NO. DYN.B.20

Wyle Laboratories

1.e+02

1.e+01

i1.e+00

1.e-01

1.e-02

B Segunde, CA
Chan. No. 6
Chan. Type N
Swesp Type : log

Sweeps Tot .-

Swesp Oir.

// cer) Stru‘:i
V4 y
VA4 Meas. Mode
/S
/ Eng. Unit
/ Contr. Made:
/// g
y'd
Z 7
ZZ 17
y.
yd
Vv
Elspsec
Remaining
Iu
'
a

10.

100.

Sweeps Done: O

1

vwp

Sweep Rate : 2 Oct/min

Average

filter

Closed loop

-- Testing time --

0: 01: 27

0: 00: 42

Oate @ S5/22/2002

9: 32: 05



1.e+02

1.e+401

1.e+00

i{.e-01

{1.e-02

Sine
LINCOLN 47039 OUAL

Y AXIS SINE2

SINUSOIDAL PLOT NO. 19

Meas. Channel

R2Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.B.21

Wyle Laboratories

€ Segunde, CA
Chan, No. 7
Chan., Type : L]

Swsep Type : log

Sweeps Ocne: O

SweeDps Tot.: 1

Sweep Oir. © up
Sweep Rate (2. Oct/min

Ctrl Strat.: Average

Meas . Mode @ filter

Eng. Unit :© g

Contr. Mode: Closed loop

AN

-~ Testaing time --

Elapseo H 0: 01: 27

Remsining 0: 00: 42

Oate : 5/22/2002

9 32. 05

10.

100.

Hz



wyle

Sine

LINCOLN 47039 QUAL

SINUSOIDAL PLOT NO. 20

Meas. Channel

REPORT NO. 47039
PAGE NO. DYN.B.22

Wyle Laboratories

v AXIS SINE2
B Segurdo, CA
9 R2Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 004
1.e+02 chen. No. [:]
Chan., Type ]
Sweap Type @ log
Sweeps Done. O
Sweeps Tot - 1
Sweep Dif. . up
/ Swesp Rate : 2. Oct/min
1.e+01 // Ctrl Strat .. Average
ll /‘ Meas. Mode : filter
7 )
Z / Eng. Unit : g
// Contr. Mode: Clased loop
l/
A
1.e+00 4
vd
pd
“
-=- Testing Lime --
‘#’ Elapsed - 0:01:27
/ AReaaining 0: 00: 42
1.e-01
’-"
Oate : 5/22/2002
9:32: 05
1.e-02
5. 10. 100.

H2



1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 21

Sine Meas. Channel
LINCOLN 47038 QUAL

Y AXIS SINE2

R3IX LINCOLN COMPOSITES 821 TANK PN 220185-1 SN: 0014

REPORT NO. 47039
NO. DYN.B.23

PAGE

Wyle Laboratories

B Segunde, CA
Chan. No. 9
Chan. Type : |
Sweep Type : log

Sweeps Tot :

Sweep Oir.

7/ ,r Ctrl Strat.:
‘74f 4" Meas. Mode
Zz 7 s
/s 7 A Eng. Unit
. / | Contr. Mode:

H2

Sweep Rate : 2.

Sweeps Oone: O

up
Oct/myn
Average

filter

Closeo looo

-- Testing time --

Elapseo 0:01: 27
Remaining - 0: 00: 42
Date 572272002
9: 32: 05
100.



1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

Sine

LINCOLN 47039 QUAL

Y AXIS SINE2

R3Y LINCOULN COMPOSITES 82L TANK PN: 220465-1 SN: 009

SINUSOIDAL PLOT NO. 22

Meas. Channel

10.

HZ

REPORT NO. 47039
PAGE NO. DYN.B.24

Wyle Laboratorias

€ Segunde, CA

Chan. No. : 10
Chan. Type : M
Sweep Type . log
Sweeps Done: O

Sweeps Tot .- 1

Sweep Dir. © up

Swsep Rete : 2. Oct/min
ctrl Strat.: Average
Meps. Mode : filter
Eng. Unit ' g

Contr. Made: Closeo loop

-- Testing time --
€lapsed 0:014:27

Remaining 0: 00: 42

Date : 5/22/2002

9:32: 05

100.

|



mugm- REPORT NO. 47039
SINUSOIDAL PLOT NO. 23 PAGE NO. DYN.B.25
Sine Meas. Channel
LINCOLN 47039 QUAL
Y AXIS SINE2 Wyie Laboratories
B Segunde, CA

R32Z LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

+
1.e+02 Chan. No. 11
Chan. Type : M
Swesp Type : log
Sweeps Done: O
Sweeps Tot.: 1
Sweep Dir. @ uwp
/ Sweep Rate (2. Oct/min
1.e+01 I/I Ctr]l Strat.: Average
/l 7 N Mess. Mode : filter
7z 7 1.
7 7 Eng. Unit @ 9
//'/ I Contr. Mode: Closed loop
) '
///
1.e+00 -4 ,/ e
AR V4
s
pd
-- Testing time --
J Elapsed : 0: 01: 27
Remaining 0: 00 a2
1.e-01
|
Oats : 5/22/2002
9: 32. 05
{.e-02
S. 10. 100.

Hz



1.e+02

1.e+01%

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 24

Sine Meas. Channel
LINCOLN 47038 GUAL

Y AXIS SINE2

R4Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 5N: 001

AN
BN

REPORT NO. 47039
PAGE NO. DYN.B.26

Wyle Laboratories

6 Segunde, CA

Chan. No. = 1912
Chan. Type : L}

Sweep Type - log
Sweeps Done: O

Sweesps Tot = 1

Sweep Oir. @ up

Sweep Rate : 2. Oct/min
Ctr] Strat : Average
Meas. Mooe . filter
Eng. Unit @ g

Contr. Mode: Closed looo

2
Z
v
/]
yd
-~ Testing time --
Elapsed 0:01 27
Remainming Q: 00: 42
Date : 5/22/2002
g: 32: 05
S 10 100.

Hz

N |



{.e+02

1.e+01

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 25

Sine Control/Limit Channel
LINCOLN 47039 5.26

Y AX1S 5.2G SWEEP

C1 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

H2

REPORT NO. 47039
PAGE NO. DYN.B.27

Wyle Laboratories

B Segundo, CA

Chan. No. 1
Chan. Type : C -

Sweep Type : log
Sweeps Oone: O

Sweeps Tot.: 1

Sweep Dir. © up

Sweep Rate : 2. Oct/man
Ctrl Strat.: Average
Meas. Mgde : failter
Eng. Unit @ @

Contr . Mogs: Closed loop

== Testing time --
Elapsed T 0: 00: 22

Remaining 0: 00: 07

Oate : 5/23/2002

18: 40: 39

100.



1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

Sine
LINCOLN 47039 5.2G

Y AXIS 5.2G SWEEP

2 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN 001

Meas .

SINUSOIDAL PLOT NO. 26

Channel

REPORT NO. 47039
PAGE NO. DYN.B.28

Wyle Laboratories

B Segundo, CA
Chan. No. 2
Chan. Type : M
Sweep Type : log

Sweeps Dane: 0O

Swesps Tot .:

Sweep Dir.

1

up

Sweep Rate : 2. Oct/min

Ctrl Strat.:
Meas . Hode
Eng. Unit

Contr. Mode:

Average

filter

Closed loog

-- Testing time -~

Elapseo

Remaining

0: 00: 22

Q: 80: 07

Oate : 5/23/2002

19: 40: 39

—
Y
5 6. 8 10. 20. 30. 40. 60. 90.
Hz



~wyle

1.e+02

i1.e+01!

— i.e+00

{.e-01%

1.e-02

SINUSOIDAL PLOT NO. 27

Sine Meas. Channel
LINCOLN 47039 5.2G6

Y AXIS 5.2G SWEEP

RiX LINCOLN COMPOSITES 821 TANK PN: 220155-1 SN: 001

20. 30. 40.

REPORT NO. 47039
PAGE NO. DYN.B.29

Wyle Laboratories

B Segurdo, CA

Chan. No. 3
Chan. Type L]
Sweep Type ° log
Sweeps Done: 0

Sweeps Tot.: 1

Sweep Dir. @ up

Sweep Rate : 2. Oct/min
Ctrl Strat.: Avarage
HWess. Mooe : filter
Eng. Unit '@ 9

Contr. Mode: Closed loop

-=- Testing time -~
Elapsed : 9: 00: 22

Remaining 0: 00: Q7

Date . 5/23/2002

19: 40: 39



SINUSOIDAL PLOT NO. 28

Sine Meas. Channel
LINCOLN 47039 3.2G

Y AXIS 5 26 SWEEP

] A1Y LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN. 001

1.e+02
1.e+01
{.e+00
1.e-01
1. e-02

5. 6 8 10 20 30. a0. 60.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.30

Wyle Laboratories

© Segurda, CA
Cnan. No. 4
Chan. Type : L]

Sweep Type @ log
Sweeps Oone: 0

Sweeps Tot.: 1

Sweep Dir. : up

Sweep Rate : 2. Oct/min
Ctr) Strat.: Average
Mess. Mode . filter
Eng. Unit ° g

Contr. Mode: Closeo loop

-~ Testaing time --
Elapsed M 0: 00: 22

Remsining 0: 00: 07

Date . 5/23/2002

19: 40: 39

90.

4



Sine
LINCOLN 47039 5.2G

Y AXIS S.2G SWEEP

R1Z LINCOLN COMPOSITES B2L TANK PN: 2201B5-t SN: 001

SINUSOIDAL PLOT NO. 29

Meas. Channel

i.e+02

1.e+01

1.e+00

1.e-01

{.e-02

20.

30.

40.

60.

HZ

REPORT NO. 47039
PAGE NO. DYN.B.31

Wyle Laboratories

B Segundo, CA

Chan., No. 5
Chan. Type : ]
Sweep Type : log

Sweeps Oone: ¢

Sweeps Vot ..

Sweep Dir. - up

Sweep Rate : 2 Oct/min
Ctr) Strat.. Average
Meas. Mode @ failter
Eng. Unit : g

Contr. Mode: Closed loop

-- Testing time -~

Elapseo 0: 00: 22
Remaining 0: 00: 07
Oate : 5/23/2002

19: 40: 39

g0.



1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

Sine
LINCOULN 47038 5.2

¥ AX1S 5.2G SWEEP

R2X LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 00}

SINUSOIDAL PLOT NO. 30

Meas. Channel

SR

10.

20.

30.

40.

60.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.32

Wyle Laboratories

6 Segundo, CA
Chan. No. ]
Chan. Type - ]

Sweep Type © log
Sweaps Done: 0

Sweeps Tot.: 1

Sweep Dir. : up

Sweep Rate (2. Oct/min
Ctr]l Strat.: Average
Meas. Mode . filter
Eng. Unit : g

Contr. Woode: Closeo loop

== Testing time --
Elapsec 0: 00: 22

Remaining - 0: 00: 07

Date : 8/23/2002

19: 40: 39

90.

ikl

[ JHH



1.e+02

1.e+01

1.e+00

1.e-014

{.e-02

SINUSOIDAL PLOT NO. 31

Sine Meas. Channel
LINCOLN 47038 5.2G

Y AX[S 5.26 SWEEP

R2Y LINCOLN COMPOSITES B2L TANK PN: 22016%-3 SN: 00t

REPORT NO. 47039
PAGE NO. DYN.B.33

Wyle Laboratories

B Sequndo, CA

Chan. No. 7

Chan. Type : N,
Sweep Type @ log
Swesps Oone: 0

Swesps Tot.: |

Swesp Dir. @ up

Sweep Rete : 2. Oct/min
Ctrl Strat.: Average
Mgas. Mode . filter
Eng. Umit @ g

Contr . Mode: Closed loop

-- Testing time --
E)apsed : 0: 00: 22

Remnining Q0 00: 07

ODste : 3/23/2002

19: 40: 39



{.e+02

{.e+01

1.e+00

1.e-01

{.e-02

Sine
LINCOUN 47039 5 26

Y axIS 5.2G SwWEEP

SINUSOIDAL PLOT NO. 32

Meas. Channel

R22 LINCOLN COMPOSITES 82U TANK PN: 220185-1 SN: 001

=

20.

30.

40.

60.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.34

Wyle Laboratories

B Segundo, CA
Chen. No. -}
Chan. Type : N

Sweep Typm . log
Swesps Done: O

Sweeps Yot 1

Sycoo Dir. © up

Sweep Rate : 2 Oct/min
Ctr) Strat.. Average
Heas. Mode . f1lter
Eng. Unit : ¢

Contr. Mode: Closeod locop

-~ Testing time --
Elapsed 0: 00: 22

Remaining 0: 00: 07

Date 5/23/2002

19: 40. 39

90.

. ol

|

I



1.e+02

1.e+01

1.e+00

i.e-0%

1.e-02

Sine
LINCOULN 47039 5 .26

Y AXIS 5.26G SWEEP

R3X LINCOLN COMPOSTTES B2L TANK PN: 220165-1 SN: 001

SINUSOIDAL PLOT NO. 33

Meas. Channel

20.

30.

40.

60.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.35

Wyle Laboratories

B Segundo, CA
Chen. NoO. 9
Chan. Type . ]

Sweep Type : log
Swesps Done: O

Sweaps Tot.: 1

Sweep Dir. @ up

Sweep Rate : 2. Oct/min
Ctrl Strat .. Average
Mgas. Mooe @ filter
Eng. Unit : g

Contr . Mode: Closed loop

-- Testing time --
Elapsed 0: 00: 22

Renaining 0: 00: 07

Date : 5/23/2002

19: 40: 39

90.



SINUSOIDAL PLOT NO. 34

Sine Meas. Channel
LINCOLN 47039 5.2G

Y Ax]S 5.2CG SwEEP

R3Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 003

1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

REPORT NO. 47039
PAGE NO. DYN.B.36

Wyle Laboratories

B Sequndo, CA
Chan. No. : 10
Chan. Type ° L]

30.

40.

60.

HZ

Sweep Typs : log
Sweeps Done: 0O

Sweeps Tot.:

Sweep Oir. @ up

Sweep Rete : 2. Oct/min
Ctr) Strat.: Average
Meag . Moos @ filter
Eng. Umit ' g

Contr. Mode: Closeo loop

-~ Testing time ~-
Elapsed : 0: 00: 22

Renaining 9: 00: 07

Date : 5/23/2002

19: 40: 39

90.

i

I
il



1M|.e REPORT NO. 47039
SINUSOIDAL PLOT NO. 35 PAGE NO. DYN.B.37
Sine Meas. Channel
LINCOLN 47039 5.26
v AXIS 5.2G SWEEP Wyle Laboratories
© Segunda, CA

R3Z LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 001

+
1.e+02 Chan. No. : 11
Chan. Type : L}
Sweep Type : log
Sweeps Done. O
Sweeaps Tot @ §
Sweep Dir. @ up
Sweep Pate (2. Oct/min
1.e+01 Ctr] Strat.: Average
Meas. Mode : filter
Eng. Unit : ¢
Contr. Mode: Closed loop
1.e+00
-- Testing time --
Elapsed : 0: 00: 22
\ N Remdining 0: 00: 07
1{.e-01
Date : 5/23/2002
1 02 19: 40: 39
.e-

Hz



wyle

1.e+02

1.e+01

1.e+00

1.e-01

1.e-02

Sine
LINCOLN 47038 5.2G

¥ AxIS 5.2G SWEEP

SINUSOIDAL PLOT NO. 36

Meas. Channel

A4y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 00%

0.

30.

40.

60.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.38

Wyle Laboratories

B Sequndo, CA

Chan. No. : 12
Chen. Type : LR
Sweep Type : log
Sweeps Done: 0

Sweeps Tot.:. 1§

Sweep D7, @ up

Sweep Rete : 2. Oct/min
Ctr) Strat.: Average
Meas. Mooe : filter
Eng. Umt : g

Contr. Mage: Closed Joop

-- Testing time ——
Elapssa 0: 00: 22

Remaining 0: 00: 07

Date . 5/23/2002

19: 40: 39

S0.

11 W g 11 1

I
[



e REPORT NO. 47039
SINUSOIDAL PLOT NO. 37 PAGE NO. DYN.B.39

Sine Contral

LC47039 65-100

Y AXIS 5 26 SWEEP 65-100 HZ Wyle Laboratories

MAXIMUM OF Ci & C2 B Segunde, CA

1.e+02 -
Sweep Type : log

Sweeps Oone:.

Sweeps Tot.: I

Sweep Oir. : up

Sweep Rate : 2. Oct/min

Ctr] Strat.: Maximum
Eng. Umat : ¢

Contr. Mooe: Closed loop

1.e+01

1.e+00

~= Testing time --

El L] : 0: 00: 19

RAemaining Q: 00: DO

1.e-01

Oate : %5/23/2002

20Q: 06: 45

1.e-02
5. 10. 100.

Mz

iy



e REPORT NO. 47039 -

laboratories
SINUSOIDAL PLOT NO. 38 PAGE NO. DYN.B.40
-
Sine Control/Limit Channel
LC47039 6%-100 i
Y axIS §.26 SWEEP 65-100 WZ Wyle Laboratories -
B Segundo, CA =

C1 LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 0014
1.e+02
Chan. No. 1 _
Chan. Type : € -
-
Swesp Type : log
Sweaps Done: 1
Sweaps Tot.: 1 -
Sweep Dir. @ up
Sweep Rate : 2. Oct/min _:
{.e+01 Ctrl Strat.: Maximum -
Heas . Mode : filter
Eng. Unit @ g o
‘\ Contr. Mode: Closed loop
\ -
= ]
1.e+00 =
-
-- Testing time --
-—
Elspsed : 0:00: 19
Remaining 0: 00: 00
L]
1.e-01 o
—
Date : 5/23/2002
20: 06: 45 -
1.e-02
5. 10. 100.
—-—
Hz
——



e REPORT NO. 47039

labamtories
SINUSOIDAL PLOT NO. 39 PAGE NO. DYN.B.41
Sine Control/Limit Channel
LC47039 65-100
¥ AXIS 5.2G SWEEP 65-100 HZ Wyle Laboratories
B Segurdo, CA

€2 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

1.e+02 Cnan. No. @ 2
Cnan. Type : C
Swesp Type : log
SNQ'QDS Done: 1
Swesps Tot .: 1
Sweep Dir. : uo
Sweep Rate :2. Oct/min
{.e+01 Ctr] Strat.. Maximum
Meass. Mode : filter
Eng. Unit '@ ¢
_Contr. Mode: Closed loop
1.e+00 \
== Testing time --
Elapsed : 0. 00: 19
Remaaining 0: 00: 00
1.e-01
Date : 5/23/2002
20: 06: 45
1.e-02

5. 10. 100.

Hz



Sine

LC47039 63-100

SINUSOIDAL PLOT NO. 40

Channel

1.e+02

{.e+01

1.e+00

1.e-014

1.e-02

REPORT NO. 47039
PAGE NO. DYN.B.42

¥ aAXIS 5.26 SWEEP 55-100 HZ Wyle Laboratories
€ Sagundo, CA
Rix LINCOLN COMPOSITES 82L TANK PN: 22016%5-1 SN: 004
Chan. No. :© 3
Chan. Type : L]
Sweep Type : log
Sweeps Done: 1
Sweeps Tot.: 1
Sweep Oir. : up
Sweep Rate : 2. Oct/ein
Ctr] Strat.. Maximuwm
Meas. Mode : filter
Eng. UMt
Contr. Mode: Closed loop
-~ Testing tima --
l Elspsed 0: 00: 19
JJ Remaining 0: 00: 00
5/23/2002
20: 06: 4%
5 10 100.

Hz

I | v

fl



1.e+02

1.e+01

1.e+00

1.e-01

{.e-02

SINUSOIDAL PLOT NO. 41

Sine Meas. Channel
LC47039 65-100

¥ AXIS 5.2G SWEEP 65-100 HZ

ALY LINCOLN COMPOSITES B2L TANK PN. 22016%5-{ SN: 001

-

S. 10.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.43

Wyle Laboratories

6 Segunde, CA

Chan. No. 4

Chan. Type : L

Sweep Type - log
Sweeps Done: 1

Sweeps Yot .: 1§

Sweep Thr. © up

Sweep Rate :2. Oct/min
Ctr) Strat.: Maximum
Meas. Made : filter
Eng. Unit : g

Contr. Mode: Closed loop

-- Testing time --
Elapsea H 0: 00: 19

Remaining 0: 00: 00

OCate : 5/23/2002

20: 06: 45

100.



e REPORT NO. 47039

SINUSOIDAL PLOT NO. 42 PAGE NO. DYN.B.44 —

-

Sine Meas. Channel —

LC47039 65-100 =
v AXIS 5 26 SWEEP 65-100 HZ Wyle Laboratories

B Segundo, CA -

AYZ LINCOLN COMPOSITES 82t TANK PN: 220165-1 SN: 001

+ _
1.e+02 Chan. No. S =
Chan. l;ypc N L
S p Type : log
Swesps Oone: | —
L
Sweeps Tot.: 1
Sweep Dir. : up
Sweep Rate : 2. Oct/min -—;-
-
1.e+01 Ctrl Strat.: Heximum
Meas. Mode . !ilter :__;
Eng. Unmyt . ¢ ;
Contr. Mode: Closed loop
-
1.e+00 -
-- Teating time -- -—
Elapsed : 0: 00: 19
Remaining :  0:00:00 o
1.e-01
Date : 5/23/20Q02
——
20: 06: 45
1.e-02
5. 10. 100.
H2
L]



e REPORT NO. 47039

Iaboestaries
SINUSOIDAL PLOT NO. 43 PAGE NO. DYN.B.45
Sine Meas. Channel
LC47038 65-100
¥ AXIS 5.26 SWEEP 65-100 HZ Wyle Laboratories
E Segunde, CA

A2X LINCOLN COMPOSITES B2L TANK PN: 2201635-t SN: 00}

1.e+02

Chan. No. : 6
Chan. Type : L
Sweep Type : log
Sweeps Oone: 1|
Swaeps Tot .: 1
Sweep Oir. © up
Sweup Rate :2 Oct/min
1.e+01 Ctrl Strat.: Maximum
Meas. Mode @ filter
Eng. Umt @ g
Contr. Moos: Closeo loao
1.e+00
-- Testing time --
Elapsed : 0: 00: 19
| ] Remaining 0: 00: 00
1.e-014 —1=
Oste : 5/23/2002
1. e-02 20: 06: 45
5. 10. 100.

Hz



i.e+02

{.e+01

{.e+00

1.e-01

1.e-02

Sine

LC47039 63-300

SINUSOIDAL PLOT NO. 44

Meas. Channel

Y AXIS 5.2G SWEEP 65-100 HZ

R2Y LINCOLN COMPOSITES B2L TANK PN: 2203E5-1 SN 001

5. 10.

Hz

REPORT NO. 47039
PAGE NO. DYN.B.46

Wyile Laboratories

B Segundo, CA

.Chan. No. 7

Chan. Type - ]
Sweep Type : log
Sweeps Done:

Sweeps Tot.:

Sweep Dir. . up

Sweep Rate : 2. Oct/min
Ctrl Strat.: Maximum
Wess. Moda : filter
Eng. Unit = g

Contr. Mode: Closed loop

-~ Testing time --
Elmpsed : 0: 00: 19

Remaining 0: 0O: 00

Date . 5/23/2002

20: 06: 45

100.



{.e+02

1.e+01

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 45

Sine Meas. Channel
LC47039 &5-100

Y axIS 5.26 SWEEP 65-100 MZ

R2Z LINCOLN COMPOSITES 821 TANK PN: 2201E%-1 SN: 00%

Ve o

5. 10.

REPORT NO. 47039
PAGE NO. DYN.B.47

Wyle Laboratories

€@ Segundo, CA

chan. No. L}
Chan., Type : ]
Sweep Type . log
Sweeps Oone: 1

Sweeps Tot.: 1

Swaep Oir. © up

Sweep Rate (2. Oct/min
Ctr]l Strat.: Maximum
Wess. Mode : filter
€Eng. Umat @ g

Contr. Mage: Closed looa

-- Testaing tame --
Elspseo : 0: 00: 19

Aenaining 0. 00: 00

Date . $/23/2002

20: 06: 45

100.



“’yhlh'gwh REPORT NO. 47039

SINUSOIDAL PLOT NO. 46 PAGE NO. DYN.B.48
Sine Meas. Channel
LC47039 65-100
¥ AXIS 5.2G SWEEP 65-100 W2 Wyle Laboratories
6 Segunde, CA
9 RIX LINCOLN COMPOSITES B2L TANK PN; 22016%5-1 SN: 001
1.e+02 — Chan. No. 9
Chan. Type : M

Sweep Type : log

Swesps Oone: 3

Swesps Tot.: 1§

Sweep 0ir. : up

Sweep Rete : 2. Oct/min

1.e+401 Ctr) Strat.: Maximum

Meas. Mooe : faiter

Eng. umit g

Contr. Mode: Closed loop

1.e+00
A
i |
‘ -~ Testing time --
Elapsed : 0: 00: 18
Remaining 0: 00: DO
1.e-01
Oate : 5/23/2002
20: 08: 43
1.e-02
5. 10. 100.
Hz



e REPORT NO. 47039

laborataries
SINUSOIDAL PLOT NO. 47 PAGE NO. DYN.B.49
Sine Meas. Channel
LC47029 65-100
Y aXIS 5.26 SNEEP 65-100 H2 Wyle Laboratories
B Segundo, CA

R3IY LINCOLN COMPOSITES B2L TANK PN:. 220155-1 SN: 00%

+
1.e+02 Chan. No. : 10
Chan. Type © M
Sweep Type @ log
Sweeps Done: 1
Sweeps Tot :@ 1§
Sweep Oar. . up
A Sweep Rate : 2. Dct/min
1.e+01 ‘1 ] Ctrl Strat.. Maximus
VA
y Meas. Mode . failter
[
Eng. Unjt @ g
Contr. Mode: Closeo loop
1.e+00
-- Testing time --
Elapsed : 0: 00: 19
Aemsining 0: 00: 00
1.e-01
Date : 5/23/2002
20: 06: 45
1.e-02
5. 10. 100.

H2



Sine

LC47039 65-100

SINUSOIDAL PLOT NO. 48

Meas. Channel

Y ax1S 5.2G SWEEP 63-100 HZ

R3Z LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 00}

REPORT NO. 47039
PAGE NO. DYN.B.50

1.e+02

1.e+01

1.e+00

1.e~-01

1.e-02

Hz

Wyle Laboratories

 Segunde, CA

Cnan. No. @ 1%
Chan. Type : ]
Sweep Type @ log

Sweeps Oone:

EHQID! Tot.:

Sweep Dir. : up

Sweep Aste : 2. Oct/min
Ctr] Strat.: Maximum
Meas. Moce @ filter
Eng. Unit : g

Contr. Moge: Closed loap

-- Tasting time --
Elapsec 0: 00: 19

Remaining - 0: 00: 00

Date : 5/23/2002

20: 06: 4%

100.



1.e+02

1.e+01

1.e+00

1.e~-01

1.e-02

SINUSOIDAL PLOT NO. 49

Sine Meas. Channel
LC47039 65-100

Y AX1S 5.2G SWEEP §5-100 MZ

R4Y LINCOLN COMPOSITES B2L TANK PN 22016%5-1 SN: 0014

REPORT NO. 47039
PAGE NO. DYN.B.51

Wyle Laboratories

B Segunde, CA
cnhan. No. 12
Chan. Type : L}

Sweep Type : 109
Sweeps Done: 1

Sweaps Tot.: 1

Sweep Oir. © up

Sweep Rate . 2. Oct/min
Ctrl Strat.: Maximum
Meas. Mode : [ilter
€ng. Unit © ¢

Contr. Mooe: Closed loop

-~ Testing time --
Elapsed : 0:00:19

Remaining : 0: 00: 00

Cate : 5/23/2002

20: 06: 45

100.



DYN-C
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REPORT NO. 47039

“’y.lg__ PAGE NO. DYN.C.2

RECEIVING INSPECTION DATA SHEET

Customer LINCOLN COMPOSITES Date 6-5-2002
Specimen 82 Liter Tank Job No. 47039
No. of Specimens Received: ONE
Record identification information exactly as it appears on the tag or specimen:
Manufacturer LINCOLN COMPOSITES
P/N's 220165-1 S/N's 001
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification

Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below.
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

Inspected By R.G.PARAMORE
Sheet Number of 1

1
Approved JM— W\/\ Date -~ 072

W614 QA Form Approval



REPORT NO. 47039

“’ylgﬂ PAGE NO. DYN.C.3

|

RECEIVING INSPECTION DATA SHEET __

=

Customer LINCOLN COMPOSITES Date 6-7-2002 -

Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 -

-

No. of Specimens Received: ONE —

Record identification information exactly as it appears on the tag or specimen: r

Manufacturer LINCOLN COMPOSITES o

P/N's 220165-1 S/N's 001 r
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification
Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below.

NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

— i

—

Inspected By R.G.PARAMORE
Sheet Number of I

1
Approved %if 4% Date &-32-0T

W614 QA Form Approval



Test RANDOM AND SINUSOIDAL VIBRATION
Customer Lincoln Composites Specimen 82 Liter Pressure Vessel Date 6/4/02
Part No. 220165-1 - SN 001 Job No. 47039
Test By Stafford L. Orong Witness Page No. 1 of 2
WYLE CALIBRATION
EQUIPMENT MANUFACTURER | MODEL NO. RANGE NO. LAST DUE ACCURACY
Vibration Exciter Ling 340 30k Force 1bs. SN 80 NA NA NA
Power Amplifier Unholtz-Dickie 2XSA/120 172 1207240 kVA 13756 NA NA NA
Automatic Vibration | System Calibration | System Calibration NA
Control System m+p VCX900 0.1Hz to 12.8 kHz 14004 Prior to Use Prior to Use
Sine & Random
Software m+p Rev. 6.2 NA NA NA NA NA
Mainframe Hewlett-Packard E1421B 5 Slots 14007 NA NA NA
16 Channels
Digitizer Hewlett-Packard E1432A 51.2 kSa/s 13887 6/11/01 6/11/03 +1%
Oscilloscope BK Precision 5105 100 MHz 14181 9/19/01 9/19/02 +3%
1 Hz to 10 kHz 14334
Accelerometer Endevco 7704A-17 2,5kG Peak 13396 55/02 11/9/02 5%
3Hzto4kHz 12009 59102 11/9/02 +5%
Accelerometer Endevco 2228 1k G Peak 12008 5/15/02 11/15/02
3Hz to 4 kHz
Accelerometer Endevco 2228 1k G Peak 8946 5/6/02 11/6/02 +5%
3JHzto SkHz
Accelerometer Endevco 2226 1k G Peak 12277 3/14/02 9/14/02 +5%
JHzto 5kH:z
Accelerometer Endevco 2226 Ik G Peak 12274 4/10/02 10/10/02 15%
5Hzto 8 kHz
Accelerometer Endevco 2222 1k G Peak 14474 5/1/02 11/1/02 +5%
2Hzto 20 kHz 10696
Charge Amplifier Unholtz-Dickie D22 1k G Peak 13702 171402 T4/ 2%
2Hz t0 20 kHz 13706
4
Charge Amplifier Unholtz-Dickic D22 Ik G Peak 13703 1/14/02 14102 12%
) 2 Hz to 20 kHz 10697
. 1/14, 4/02
Charge Amplifier Unholtz-Dickie D22 1k G Peak 13701 /02 71 2%
200 kHz BW 14113 2/6/02 8/6/02 + 5%
Charge Amplifier Endevco 133 0 to 1k Gain 13791 4/1/02 10/1/02 )

W614C QA Form Approval

" O'NAQ 'ON 39Vvd
6€0.LY "ON L4043y




Test

RANDOM AND SINUSOIDAL VIBRATION

Customer Lincoln Composites Specimen 82 Liter Pressure Vessel Date 6/4/02
Part No. 220165-1 SN 001 Job No. 47039
Test By Stafford L. Orong Witness Page No. 2 of 2
WYLE CALIBRATION
EQUIPMENT MANUFACTURER | MODEL NO. RANGE NO. LAST DUE ACCURACY
Pressure Gauge Ashcroft N/A 0-3000 psig 1551 4124102 8/19/02 1.5%
Temp. Indicator Doric 600 -3271+152°F 13912 5123102 9/23/02 $2.0°F
-
>
G)
m
Z
o
@]
<
Z
o
(4}
W614C QA Form Approval
I 1 l { | 0 B il Nk Il i wmi U IRIT. I ] R

6€0.¥ 'ON LYOd3d




DYNAMICS SECTION

Customer Lincoln Composites Job No. 47039
VIBRATION TEST DATA SHEET Sheet 1 of 2
Specimen 82 Liter Pressure Vessel | P/N 220165-1 S/N 001
RANDOM SPECTRUM Test Ref
Date Time | Axis | Temp Freq. PSD Overal | Time Comments Plot
(°F) (Hz) GiHz | dBiOct | Gewd | (Sec) No.
6/5/02 1914 X | AMB 20 000164 Completed —12dB (pre) level with no apparent damage. 1-13
20-50 +9 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
50-300 .0025 Extremal control using C1 and C2.
300-2k -6
2k 000057 1.14 30
6/5/02 1951 X | AMB 20 0026 Completed Qualification level with no apparent damage. 14-26
20-50 +9 Spectrum was notched per Lincoln Composites direction.
50-68 04 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
68-70 Extremal control using C1 and C2.
70-150 03
150-152
152-300 04
300-2k -6
2k .0009 4.46 180
W603SS-ES

Signed

9°0'NAQ 'ON 39Vd
6€0.y 'ON LHOd3d




DYNAMICS SECTION Customer Lincoin Composites Job No. 47039
VIBRATION TEST DATA SHEET Sheet 2 of 2
Specimen 82 Liter Pressure Vessel P/N 220165-1 S/N 001
RANDOM SPECTRUM Test Ref
Date Time | Axis | Temp Freq. PSD Overal | Time Comments Plot
(°F) (Hz) G¥Hz | dB/Oct | G | (Sec) No.
6/5/02 2004 | X | AMB 20 .000164 Completed —12dB (post random) level with no apparent 27-39
20-50 +9 damage.
50-300 .0025 Tank filled with 312 lbs of PF5060, pressure at 2700 psi.
300-2k -6 Extremal control using C1 and C2.
2k .000057 1.14 30
6/5/02 2029 X | AMB 20 000164 Completed —12dB (post sine) level with no apparent 40-52
20-50 +9 damage.
50-300 .0025 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
300-2k -6 Extremal control using C1 and C2.
2% | 000057 11a | 26
6/10/02 1319 X AMB 20 0013 Completed Acceptance level with no apparent damage. 53-65
20-50 +9 Tank pressurized with Helium to 2750 psi.
50-300 02 Extremal control using C1 and C2.
300-2k -6
2k 00046 32 60
W603SS-ES
‘ Signed
T ¥ 1 S A | R T (T | [T ([T TH 1

L’D'NAQ "ON 35Vvd
6€0.¥ 'ON 140d3d




e REPORT NO. 47039

RANDOM PLOT NO. 1 PAGE NO. DYN.C.8
Random Control
LINCOLN 47039 QUAL
X XIS -1208 Wyle Laboratories
MAXTMUM OF C1 § C2 B Segunde, CA
9 2/mM2
1.e+01 ooF . 208
Level M ~12. o8
Resolution : 4. Hy
Eng. Unit '@ o
AMS [sct.] : 3.23082 g
1.e+00 AMS (ref.) @ 1.14375 g
Contr., Mode: Closed loop
1.e-01
1.e-02
/;qu WWN T -~ Time On sct. level --
/ Elepsed : 0: 00: 30
1 .9'03 22 - ~ Remaining 0: 00: 13
Z - 1 1 ==~ Tine toOtol ~---
LA L N
‘/// \\ Elspsed . o028
/ / N Remaining : 0 0% 30
1.e-04 , —
.
S
N\,
N
Date : B/ 5/2002
1.e 05 19 14: 16
' 20. 100. 1000.  2000.

Hz



g a/me

1.e+01

{.e+00

1.e-01

i.e-02

1.e-03

1.e-04

{.e-05

RANDOM PLOT NO. 2

Random Control Channel
LINCOLN 47039 QUAL

X AXIS -1208

C1 LINCOLN COMPOSITES B2L TANK PN: 2201B5-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.C.9

20. 100.

1000.

Wyle Laboratories

8 Sepuria, CA

Chan. No. 1

Chan. Type : C

DOF ;144
ANF -]
Level M -12. aB

Resolution : 4. Hz
Ctel Strat.: Maxisum
Eng. Unit : g

AMS (sct.) : 1.08017 ¢

Contr. Modge: Closeo loop

-- Time on act. level --
Elspseo : 0:00; 30
Aemajining : 0: 0C: 15
--- Time total ---
Elapsed : 0:02: 28

Remaining 0: 05: 0

Oate . 6/ 5/2002

19: 14: 18

2000.

i

1|



1€ REPORT NO. 47039
RANDOM PLOT NO. 3 PAGE NO.DYN.C.10
Random Control Channel
LINCOLN 47039 QUAL
X AXIS -1208 Wyle Laboratories
B Segunde, CA
9 2/H2 €2 LINCOLN COMPDSITES B2L TANK PN: 220183-1 SN 004
1.e+01 Cnan. No. 2
Chan. Type : C
OOF © 144
AWF : 5
Level : ~12. a8
1.e+00 Resolution : 4. Hz
Ctr) Strat.: Maxisus
Eng. Unit @ g
S fact.) @ 1.11835 ¢
Contr. Mode: Closed loop
1.e-01!
1.e-02
r-—yv,,.l\ A h ﬁ. K -- Time DN SCt. leve] --
\ v Elepsed :  0:00: 30
1.e-03 va N1 4 Aemsining :  0:00: 15
. II
v 4 M -~ Time tots] ---
/J Elspses :  0:02: 28
/ Aemaining :  0:05: 30
1.e-04
1.
Oate : 6/ 5/2002
T .e_os 19 14: 46
20. 100, 1000. 2000.

H2



g 2a/mz

RANDOM PLOT NO. 4

Random Limit Channel
LINCOLN 47039 QuaL

X AX1S -120B

A1x LINCOLN COMPOSITES 82U TANK PN 220163-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.C.11

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

b=

20. 100.

1000.

He

Wyle Laboratories

B Begunde, CA

Chan. No. @ 3

Chen. Type . W T

DOF © 144
AWF 5
Level M -12. o8

Resolution : 4. Mz
clri Strat.: Maxisum
€ng. Unit @ g

AMS f{act.) : 1.0039 9

Contr. Mooe: Closed loop

-- Tima on act. level --
Elapsed : 0: 00: 30
Remajning 0: 00: 13
--- Time total =--
Elapsed : 0:02: 28

Remaining : 0: 05: 30

Dste : 6/ 372002

19: 14: 16

2000.



9 e/ Mz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 5

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS -120B

A1Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 003

ul

-—

wman
=11

20. 100.

1000.

H2

REPORT NO. 47039
PAGE NO. DYN.C.12

Wyle Laborstories

B Segunds, CA

Chen. No. 4

Chan. Type : ® T

DOF T 144
AWF M- ]
Leve) : -12. aB

Agsolution @ 4. Hz
Ctrl Strat.: Maximum
Eng. Unit : g

A5 {sct.) : 0.41638 ¢

Contr. Mode: Closed loop

-- Time on act. leve] --
Elspsed 0:00: 30
Remaining 0: 00: 15
--- Tieg totel ---

Elespsed 0:02: 28

Renaining 0: 03: 30

Oate : 6/ 5/2002

19: 14 16

2000.



laboméaries REPORT NO. 47039
RANDOM PLOT NO. 6 PAGE NO. DYN.C.13
Random Limit Channel
LINCOULN 47039 QUAL
X AXIS -1208 Wyle Laboratories
B Sagunde, CA
g 2/Hz R12 LINCOLN COMPOSITES 821 TANK Pk 220165-1 SN 004
1.e+01 Chen. No. 5
Cran. Type : w T
DOF L 144
_AWF ]
Level M -12. a8
{.e+00 __Resolution ; 4. Hz
Ctrl Strat.. Maxisus
Eng. Unit : 9
S {act.) : 0.39184 ¢
Contr. Moge: Closed loop
1.e-01
1.e-02
== Tim@ On act. level ~-
Elapsed : 0: 00: 30
1.8"03 T Rempining 0: 00: 15
’ y % --= Time totsl ---
Nl A
— IE Elapses : 0:0228
’ \ ﬁ l L Remgining :  0:0%:30
AL [P I
1 1 ¥ 4 ;o
A\ 7 | |
Y oA J
\_/
1 \/ -
| v | ]
Date : 6/ 5/2002
] F 192 14: 16
i . 8'05 T T
20. 100. 1000. 2000.

Hz

i N N



e REPORT NO. 47039

RANDOM PLOT NO.7 PAGE NO. DYN.C.14
Random Limit Channel
LINCOLN 47039 OQUAL
X AXIS -120B Wyls Laboratories
B Segunde, CA
ga/Mz R2X LINCOLN COMPOSITES B2L TANK PN: 220463-1 S& 001
1.e+0}
Cnan. No. ]
Cnan. Typs : W T
OOF D 144
AWF ]
Level : -12. ¢oB
1.e+00 ,
— Resolution . 4. Hz
— Ctr) Strat.. Maxisum
Eng. Unit g
RS [sct.) : 1.176588 g
Contr. Modgs: Closed loop
1.e~-014
i.e-02
A A
/r\\ I \ad \v R -~ Tise on act. level --
Elspsed : Q: 00: 30
{.e-03 L/ \ AJ 4 Aemaining 0: 00: 15
w an -
- . v 4 — 4 --= Time tota}] ---
/l - Elepsed  :  0:02 28
/ Remsining :  0:0%: 30
1.e-04
ul
| Date : 6/ 5/2002
1.e-05 19: 14: 18
20. 100. 1000. 2000.

Hz



e 2/Hz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e~-05

RANDOM PLOT NO. 8

Random Limit Channel
LINCOLN 47039 DUAL

X AX]S -120B

R2Y LINCOLN COMPOSITES B2L TANK Pn: 220165-% SN: 001

REPORT NO. 47039
PAGE NO. DYN.C.15

Wyle Laboratories
B Segunde, CA

Cnan, No. 7
cnan. type : ¥ v
DOF : 144
AW . 8
Level -12. o8
Resolution . 4, H2
Ctrl Strat.: Maximus
Eng. Unit : g

AMS fect.) : 0.71135 g
Contr, Mode: Closed loop

Elapsed

Remaining -

-- Time on act. level --

0: 00: 30

0:00: 15

~-= Tise total ---

Elapsed 0: 02: 28
v Remaining 0: 05: 30
A
A — e .
1 — A
{ 1 | L
[ A | Y
\ \al
V Daste : 6/ 5/2002
/ 19: 14: 16
20. 100. 1000. 2000.
Hz

] T Ll wiw  wn ®i W m i

ﬂw i
Wil



9 2/Hx

1.e+01

1.e+00

1.e-01%

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 9

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS -1208

R22Z LINCOLN COMPOSITES 82U TANK Pa: 220153-3 SN: DOJ

REPORT NO. 47039
PAGE NO. DYN.C.16

Wyle Laboratories
B Segunds, CA

Chan. Na. 8

Chen. Type : W ¥
DOF © 14a

AWF ;8

Leve] -12. o8
Resolution © 4. Hz
Ctrl Strat.. MNaxisus
Eng. Unjt @ ¢

AMS (act.) : 0.39801 g
Contr. Moce: Closec loop

Elapsed

Elspsed

‘P

-

L

/___.L_»— A

Date

1000.

2000.

Remaining

Remaining

-- Timg On oct. level --

0: 00: 30

0: 00: 13

~-=- Time tOtal ---

0: 02: 28

0: 05: 30

6/ 5/2002

19: 14 16



QTa/Hz

{.e+01

1.e+00

1.e-01

1.e-02

1.e-03

i.e-04

1.e-05

RANDOM PLOT NO. 10

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS -1208

R3X LINCOLN COMPOSITES B2L TANK PN 220185-1 SN: 001

b

REPORT NO. 47039
PAGE NO. DYN.C.17

Wyle Laboratories

8 Segunds, CA

Cnan . Ho 9

Chen. Typs : w 7

DOF : 144
AWF )
Leve) H -12. d8B

Resolution : 4. M2
cu-:l Strat.: Maxisus
Eng. Unit : g

AMS (sct.) : 2.08151 g

Contr. Mode: Closed loop

11
i
]
\
) l‘: ~
r 4 1
J 1 I
\
,f | . o
.- t. v -
A l ise DR ac ove
/ '\\ Elapseo : 0. 00: 30
y . A— ,AL— Remsining : 0: 00: 13
£ A T -~- Timg total ---
7 1
Elapsed : 0:02: 28
/ \ :
‘ Remaining 0: 05: 30
Deste : 6/ S/2002
19 14: 48
20. 100. 2000.



9 2/nt

{.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

{.e-05

RANDOM PLOT NO. 11

Random Limit Channel
LINCOLN 47039 OQUAL

X AX]S -1208

R3Y LINCOLN COMPOSITES 82L TANK Pn: 22018%5-1 SN 003

REPORT NO. 47039
PAGE NO. DYN.C.18

Wyle Laboratories

6 Sequnde, CA
Cnan. No. 10
Chan. Type @ W A
DOF 144
AWF )
Level -32. o9
Resolution . 4. Mz
Ctr] Strat.. Maximum
Eng. Umat :© @9
RMS [act.) : 0.569044 g

Caontr . Mode:

Closeo loop

-- Time on act. leve) --

Elaosed 0: 00: 30
) - 1 Remaining 0: 00: 15
) 1
b -== Time total ---
—=
L] Elapseg 0: 02: 28
\ | N
‘ l Remaining :  0: 05 30
4 “ ‘YL 1
i
/|
[
/
/ 1 Oate : 6/ 5/2002
J h 19: 14: 1B
20. 100. 1000. 2000.

Wz



g-a/Mz

RANDOM PLOT NO. 12

Random Limit Channel
LINCOLN 47039 DUAL

X AX1S -1208

R3Z LINCOLN COMPOSITES 821 TANK Pn 220185-1 SN 003

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

i.e-04

1.e-05

REPORT NO. 47039
PAGE NO. DYN.C.19

Wyle Laboratories

€ Segunde, CA

Chen. No. 11

Chan. Type : W ¥

OOF 144
ANF ]
Level H -12. 08

Resolytion : 4. Hz
Ctrl Strat.. Maximue
Eng. Unit & g

S lact.) . 1.58379 ¢

Contr. Wode: Closes loop

Y
[ -= Ting on sct. leve) --
T \ Elepsed : 0: 00:.30
) JEE\V § i Remaining :  0:00:15
T 8 l'll 1
1  § === Time total ---
—
€Elaspsen : 0: 02: 28
\.z N
X \'4 Remaining :  0:0%:30
l ﬂ
+ B4 }7 !
1 ¥ X ) 1
1 1
T LA
I
r
f
L] Date . 6/ 5/2002
19: J4: 15
20. 100. 1000. 2000.
Hz

[

N

1

L[] L [[{iS

(N

il

|

]

f



RANDOM PLOT NO. 13

Random Limit Channel

LINCOLN 47039 GUAL

H2

X AXIS -12¢B
- g 2/H2 RAY LINCOUN COMPOSITES B2l TANK Pw: 220185-1 SN: 004
{i.e+01
1.e+00
i.e-01
e 1.e-02
1.e-03 /\ L 4 'l
J— - ‘ % -
L\ { I
\ Uil
\L NE
\\ 1 !
i .8‘04 - ; 3
A Y & ) 4
- =% : =
N\
1.e-05 £
20. 100. 1000,

REPORT NO. 47039
PAGE NO. DYN.C.20

Wyle Laboratories

B Sepnes, CA

cnen. No. i2

chan. Type . W T

o 144

Level : -12. oB
Resolution : 4. Mz
Ctrl Strat.: Maximum
Eng. Unit & ¢

AMS (sct.) : 1.26889 g

Contr. Moge: Closed loop

-- Time ON 8Ct. level -~
€lapsed M 0: 00: 30
Renaining 0:00: 13
~-- Time totsl ---
Elapssd 4 0:02: 28

Renmaining 0:03: 30

Date : 6/ S/2002

19: 1416



o 2/M2

1.e+01

i.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

REPORT NO. 47039

RANDOM PLOT NO. 14 _ PAGE NO. DYN.C.21
Random Control
LC47039 X NQUAL
X AX1S NOTCH QUAL. Wyle Laborstories
MAXIMUM OF Ct & C2 6 Segunds, CA
DOF : 208
Level H 0. o8
Resolution : 4. Hz
€ng. Uit g
RMS f(act.) : S.18311 g
NS [ref.) : 4.48437 ¢
Contr . Mode: Closed locp
A
7/ '
A\ A Ny
A AT v
)74
y a7 2% 1
YA iV A L9
y 4 1
4
/
/
y -- Time on act. level --
Elapsed N 0: 03: 00
1 Remaining 0: 00: 0O
--- Time totsl ---
Elapsed : 0: O6: {8
Remsining 0: 00: 00
Date : &/ 5/2002
19: 51: 29
20. 100. 1000. 2000.
HE



€ REPORT NO. 47039
RANDOM PLOT NO. 15 PAGE NO. DYN.C.22

Random Control Channel

LC47039 X NGUAL

X AXIS NOTCH OUAL. Wyle Laboratories
8 Sequnds, CA
g 2/Hz €41 LINCOLN COMPOSITES 82L TANK Pn: 220185-1 Sk 0014
{.e+01
Chan. No. 1
Chan. Type : C
QOF 144
ANF M-
Level 0. oB
1.e+00
Resolution @ 4. Hz
Ctrl Strat.: Maximue
Eng. Unit - 9
AMS [act.} : 3.95862 g
Contr. Mode: Closeo loop
1.e-01%
\l N
1.e-02 — e 1
ya ]
Z L4
VA
/
-- Time On act. level --
Elapsed 0: 03: 00
{1.e-03 Remaining 0: 00: 00
|
1 ¥ --- Time total ---
Elapsed 0: 05: 16
Remaining 0: 00: 00
1.e-04
Oate : 5/ 35/2002
19: 51: 29
1.e-05
20. 100. 1000. 2000.

Hz



9 2/wz

RANDOM PLOT NO. 16

Random Control Channel
LC47039 X NQUAL

X AXIS NOTCH OUAL.

C2 LINCOLN COMPOSITES 82L TANK PN: 220183-1 S 004

1.e+01

1.e+00

1.e~-01

1.e-02

1.e-03

1.e~-04

1.e-05

REPORT NO. 47039
PAGE NO. DYN.C.23

Wyle Laboratories

B Segunde, CA

Chan. No. 2

chan. Type : C

DOF @ 144
AWF : 9
Level : 0. 08

Resolution : 4. Nz
Ctr) Strat.: Maxjsum
€Eng. Unjt . g

AMS (ect.) : 4.7804 g

Contr. Moce: Closeo loop

A A
A W
"
A v
a 'y
=z ri
i 1
V4 1 11
i
-- Time On act. level --
€lepseg : 0:03: 00
Remaining : 0: 00: 00
-== Tine tots) ---
Elapsed H 0: 08: 18
Remsining 0: 00: 00
Oata : &/ 5/2002
19 51: 29
20. 100. 1000. 2000.
Rz

i m

|

|
i

bl

n

1

1ii

i

|



g 2/M2

1.e+01

1.e+00

1.e-01

i.e-02

{.e-03

i.e-04

1.e-05

RANDOM PLOT NO. 17

Random Limit Channel

LC47039 X NOUAL

REPORT NO. 47039
PAGE NO. DYN.C.24

X AXIS NOTCH QUAL . Wyle Laboratories
B Sepawie, CA
RIX LINCOLN COMPOSITES B2L TANK Pn: 22016%-1 SN: 001
Chen. No. 3
Chan. Type : W T
DOF 1 144
AWF H ]
Level : 0. o8B
Resolution : 4. Hz
ctrl Strat.: Maxisus
Eng. Unit : ¢
RS {sct.) : 3.70301 ¢
Contr. Mooe: Closed loop
g P
T
- v
— T
4//' v
IT -~ Time on act. level --
Elspsed : 0: 03: 00
H Resaining : 0: 00: 00
-~~~ Ti1me total ---
i Elapsed : 0: 06: 18
Remaining : 0: 00: 00
Date : &/ 5/2002
19: 51: 29
20. 100. 1000. 2000.

Hz



9 2/Hx

1.e+01

1.e+00

1.e-01

1.e-02

i.e-03

1.e-04

1.e-05

REPORT NO. 47039
RANDOM PLOT NO. 18 PAGE NO. DYN.C.25

Random Limit Channel

LC47039 X NQUAL

X AXIS NOTCH QUAL . Wyle Laboratories

8 Segarwin, CA

ALY LINCOLN COMPOSITES 821 TANK PN: 220165-1 SN: 004

Cnan. No.

Cnan. Type :

DOF

ANF

Level

Resolution

ctr) Strat.:

Eng. Unit

AMS [act ) ¢

Contr . Made:

-- Time On 3Ct. leve] --
J | €lspsed 0: 03: 00
F‘ Resaining 0: 00: 00
) o ‘; 1
T 1 1 —1 -~=- Tise totasl ---
1 Tt ]
Elapsec 0: 08: 36
z ] J spse
\ ‘r ¥ Remsining :  0:00: 00
F— Jg[
X
] 1
/
Date : B/ 3/2002
/ l 19: 54 29
20. 100. 1000. 2000.
2t

4, Hz

Heximym

1.43005 g

Closeo loop

t

11 N i

1)

i

I

0l



€ REPORT NO. 47039
RANDOM PLOT NO. 19 PAGE NO. DYN.C.26
Random Limit Channel
LC47039 X NOUAL
X AXIS NOTCH QUAL. Wyie Laboratories
6 Sagurdie, CA
Q- 2/Mz R1Z LINCOLN COMPOSITES B2L TANK PN: 220185-1 SN: 00§
1.e+01
Cnan. No. -]
Chan. Type : W 7
OOF : 144
ANF -]
Level T 0. a8
1.e+00
Resolution : 4. Mz
Ctrl Strat.: Maxisus
Eng. umit & g
RMS fact.) : 3.73802 g
Contr. Mooe: Closeo loop
1.e-01
i.e-02 A}
| W 3
Y |
\ N | 1
Y ﬂ N -- Time on act. level --
‘\n \ r‘/ Elsosed  :  0:03:00
1.e-03 [l\x . ” | Pesasning :  0:00:00
,[ T = i — --- Time total ---
111 1 u
1 ’I Elopsed @ 0:0B: 18
Remaining 0: 00: 60
1.e-04
]
|
I
|
/ Cate : 6/ 5/2002
1. e-05 19: 51: 29
20. 100. 1000. 2000.

Hz



{.e+00

1.e-01

i.e-03

1{.e-04

1.e-05

REPORT NO. 47039

RANDOM PLOT NO. 20 PAGE NO. DYN.C.27
Random Limit Channel
LC4A7039 X NOUAL
X AXIS NOTCH GUAL. Wyle Laboratories
B Begunis, CA

R2X LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001

Chan. No. &

Chen. Type : W T

0OF ;44
AWF -
Level : 0. o8

Resolution : 4. Hz

Ctrl Strat.: Maxisum

Eng. Unit : 9

AMS (act.) @ 4.8262 g

Contr. #ooe: Closed loop

Z
V4 1
i
7 Bl {
-—m -« Time On act. level -~
Elapseo 3 0: 03: 00
Remaining 0: 00: 00
=== Tise totsl ---
' Elapsed @  0:08: 15
Remaining 0: 00: 00
Oata : 8/ 5/2002
18: 51: 29
20. 100. 1000. 2000.
Mz

1l I TR

Il



9 2/

1.e+01

1.e+00

i.e-05

RANDOM PLOT NO. 22

Random Limit Channel
LC47038 X NOUAL

X AXIS NOTCH QUAL .

R2Z LINCOLN COMPOSITES B2L TANK PN 220155-1 SN: 004

—

-y

~
T

-
—TT| |

o

™~ aaaY

‘-

-—
pat

20. 100.

REPORT NO. 47039
PAGE NO. DYN.C.29

Wyle Laboratories

B Segunds, CA

Chan. No. 8

Chan. Type : W 7

OOF : 144
AWF : 5
Level : 0. a¢b

Resclution : 4. HZ
Ctr] Strat.: Meximum
Eng. Unmit @ g

AMS (sct.] : 2.02576 ¢

Contr. Mooe: Closed loop

== Time on act. leve)] --
Elapsed : 0: 03.00
Reasining 0: 00: 00
--= Tisg total ---
Elapsed T 0: 08: 18

Ressining 0: 00: D0

Oate : &/ 572002

19:51: 29

2000.



1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

Random
LC47039 X NOUAL

X AXIS NOTCH QUAL.

AZY (INCOLN COMPOSITES 821 TANK PN 2203185-1 SN: 004

RANDOM PLOT NO. 21

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.C.28

Wyle Laboratories

B Segande, CA

_Chan. No. ¢ 7

Chen. Typs : w T

OOF : j44
AWF : 5
Level : 0. o8

Resolution : 4. Hz

ctrl Strat.: Maximum

Eng. Unit : @

AMS {act.) : 2.28584 ¢

Contr. Moge: Clossd loop

~- Tisa on stt. level -~

Elapsed 0: 03: 60
3 Rempining 0: 00: 00
v i L § °
% HY- ——- Time totsl ---
AW 1
!\ Elspses 0: 08: 15
v Aemaining - 0: 00: 00

\~\

Date : &/ 5/2002

19: 51: 29

20.

100.

1000.

Hz

2000.

i

K



RANDOM PLOT NO. 23

Random Limit Channel

LC47039 X NQUAL

REPORT NO. 47039
PAGE NO. DYN.C.30

X AXIS NOTCH OQUAL. Wyle Laboratories
8 Segunde, CA
9 2/Mz A3X LINCOLN COMPOSITES B2 TANK PN: 220185-1 SN: 001
e+
1.e+01 Chan. No. 9
Chan. Type : w T
DOF Y]
_ AWF H-
\ Level : 0 o8B
1.e+00 .
Resolution @ 4. Hz
- Ctrl Strat.: Maximum
Eng. Unit :© g
11\
/ AMS (sct.) : 7.56649 g
- \ Contr. Mode: Closeod loop
1.e-014
. ) —
r4 1
£ 1 A
L | § n
— \
. \ \ |
- 1.e-02 7 XZX —
yd A" o |
o %
Z . |
y 4 | §
h |
— 4
L " -- Time On act. level --
' Elapses 0: 03: 00
i.e-03 | Remsining :  0:00: 00
- ' --= Time tota)l ---
-+ -4»4-*.1
|1 Elspses 0: 08: 16
Remaining 0: 00: 00
1.e-04
— Oste : &8/ 3/2002
19: 51: 29
1.e-05
20. 100. 1000. 2000.



“thlhg__ REPORT NO. 47039

RANDOM PLOT NO. 24 PAGE NO. DYN.C.31
Random Limit Channel
LC47039 X NGUAL
X AXIS NOTCH DUAL. Wyle Laboratories
B Seguntde, CA
g 2/H2 R3Y LINCOLN COMPOSITES 82L TANK PN 220185-1 SN 009
1.e+01 . chen. No. : 10
Chan. Type : % T
DOF . 144
ANF 3
Level} : 0. 0B
1.e+00 Resolutijon : 4. Hz
ctrl Strat.: Maxisus
Eng. unit g
RS lact.) : 3.382%2 g
Contr. Mode: Closed Jodp
1.e-01
1.e-02 X
—
1—
—
31 "
Y [ 1
1 i
1 ~- Time On act. level =~
‘\ l Elspsec H 0: 03: 00
1.e-03 - - Remaining 0: 00: 00
. ) L] -
E JT 1 | == Time tOlB®) ---
N Y §
\ “Ul 1 €lapsed 006 18
Resaining 0. 00. 00
1.e-04 + \h
-+
A
Dats : 6/ 5/2002
19: 51: 29
1.e-05
20. 100. 1000. 2000 .

Hz

L [F

I

L



1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

{.e-04

1.e-05%

RANDOM PLOT NO. 25

Random Limit Channel
LC47039 X NOQUAL

X AX1S NOTCH QUAL .

R3Z LINCOLN COMPOSITES B2L TANK PN 22018%-1 SN 004

.—-—-P———r——-—

——

——F-'——-F—_
——|
| e

LA

20. ~100.

1000.

REPORT NO. 47039
PAGE NO. DYN.C.32

Wyle Laboratories

B Segunde, CA

Chan. No. : 1

Chan. Type : w 7

o 144

Level : 0. dB
Resolution : 4. H2
Ctrl Strat.: Maximsum

Eng. Umt - g

{act.) : 6.737%3 9

Contr. Mode: Closeso loop

-= Tise on act. leve) --
Elapsea H 0: 03: 00
Remaining : 0: 0O: DO
=== Tise total ---
Elspseo M 0: 08: 18

Remsining 0: 00: 00

Date : 6/ 5/2002

19: 54: 29



g a/vz

1.e+01

{.e+00

1.e-01

1.e-02

1.e-03

1.e-04

i.e~05

RANDOM PLOT NO. 26

Random Limit Channel
LC47038 X NOUAL

X AXIS NOTCH QUAL.

R4Y LINCOLN COMPOSITES 821 TANK PN: 22016%5-1 SN. 003

et

.—»—PJF'/

Ve A (A
/]
FARY
V
wi 1
20. 100. 1000.

REPORT NO. 47039
PAGE NO. DYN.C.33

Wyle Laboratories

G Segunde, CA

Chan. No. : 112

Cran. Type : W T

OOF I 144
AWF H 1
Level : 0. o8

Resolutaion . 4. Wz
Ctrl Strat.: Maximum
Eng. Umit @ g

AMS lact.) : 5.22029 ¢

Contr. Mode: Closed loop

-- Timg on act. level --
Elapsed : 0: 03: 00
Remaining 0: 00: 00
-+~ Time tots} ---
Elwpsed : 0: 08: 18

Remaining 0: 00: 00

Cate : &/ 5/2002

19: 51: 29

2000.

Iy

!E\‘
IR A

I

|
!

1

i

l

[}



RANDOM PLOT NO. 27

Random Control
LINCOLN 47038 QUAL
X AXIS POST RANOOM -1208

MAXIMUWM DF Ct & C2

9" 2/Mz2
1.e+01
1.e+00
1.e-01
1.e-02
V.
//.—-—’“NN’\WM'V N
i .e’03 IIIA/ N
. A7 7 L
Vs II
h A
y/4 N\
//
i. 8‘04 L\\
0
5
-
i.e-05
20. 100. 1000.

Nz

REPORT NO. 47039
PAGE NO. DYN.C.34

Wyle Laboratories

H Seguruio, CA

DOOF . 288
Level} 4 -i2. ob
Resolution . 4. H2
Eng. Unit : g

RS (act.) : §.21838 ¢
AMS [ref.) @ 3.14375 ¢

Contr. Mode: Closed loop

-- Tisg on act. level -~
Elspses : 0: 00: 30
Remaining 0: 00: 1%
-== Tise total ---
€lapsead : 0:01: 53

Remaining 0: 05: 30

Date : 6/ 5/2002

20: 04: 10

2000.



RANDOM PLOT NO. 28

Random Control Channel

LINCOLN 47039 QUAL

REPORT NO. 47039
PAGE NO. DYN.C.35

X AXIS POST RANDOM -1208 Wyle Laboratories
B Sagunds, CA
@ a/mz C1 LINCOLN COMPOSITES 82U TANK Pw: 220185-1 Sn 00!
+
1.e+01 Chen. No. ]
Chan. Typs : C
O0F : 144
AwF . 8
Level 3 -32. o8
+
1.e+00 Resolution : 4. Wz
Ctrl Strat.: Waximus
Eng. Unit @ B
ans lact.1 : §.04908 @
Contr . Mode: Closed loop
1.e-0t
1.e-02
A
/.,_—- at " -- Timg On Bct. level --
/ ’-, d Elapsed T 0:00: 30
1.e-03 4 Rempining : 0: 00: 15
4
' A -~- Time totsl ---
y
7 / Elepsed :  0:01:53
yA 1
/ Remsining :  0:05: 30
1.e-04
Date : 5/ S/2002
20: 04: 10
1 .e-05 T
20. 100. 1000. 2000.

Hz

|

i [

i

[
i

IE



{

g a/me

1.e+01

1.e+00

1.e-014

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 29

Random Control Channel
LINCOLN 47039 QUAL

X AX1S POST RANDOM -1208

C2 LINCOLN COMPOSITES 82L TANK PN: 220163-4 SN 001

\K\

20. 100,

1000.

Hz

REPORT NO. 47039
PAGE NO. DYN.C.36

Wyle Laboratories

B Segunie, CA

Chan. NOo. 2

Chan. Typs : €

OOF T 144
AWF . 8
Level : -12. B

Resolution : 4. Hz
Ctr] Strat.: Maxieum
Eng. Unit : g

S lact.) @ 1.92898 g

Contr. Mooe: Closed loop

-- Time on sct. leve) --
Elepsed : 0: 00: 30
Remaining 0: 00: 15
=== Tise totsl ---
Elapsed : 0: 04: 53

Remaining 0:05: 30

Oate . 6/ S5/2002

20: 04: 10

2000.



RANDOM PLOT NO. 30

Random Limit Channel
LINCOLN 47039 GUAL

X AXIS POST RANDOM -1208

g 2/Hz 41X LINCOLN COMPOSITES 82U TANK PN 220185-1 SN. 009

REPORT NO. 47039
PAGE NO. DYN.C.37

1.e+04

{.e+00

i1.e-01

i.e-02

N

i.e-03

=

{.e-04

1.e-05
20. 100.

1000.

Hz

Wyle Laboratories

B Segurde, CA

Chen. No. E

Chan. Type - W
DOF D144

AWF -}

Level : -12. d8
Resolution : 4. H2
Ctr) Strat.: Maxisus
Eng. Unit . @

AMS [act.) : 0.99575 g

Contr. Mode: Closed loop

-~ Time On act. lavel --
Elespsec : 0: 00: 30
Remaining 0: 00: 15
-== Time totsl ---
Elapseo : 0: 01: 53

Remaining 0: 09: 30

Oste : &/ 5/2002

20: 04: 10

2000.

Ik



gTe/mx

1.e+01

1.e+00

1.e-04

1.e-02

{.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 31

Random Limit Channel
LINCOLN 47039 GUAL

X AXIS POST AANDOM -120B

R1Y LINCOUN COMPOSITES B2L TANK PN: 22018%-1 S5N: 004

T
| ptebet——""1

20. 100.

1000.

Hr

REPORT NO. 47039
PAGE NO. DYN.C.38

Wyle Laboratorias

B Segunds, CA

Chan. No. 4

Chan. Type : w T

DOF : 144
ANF [ ]
Level : -12. ab

Resolution : 4. Hr
Ctrl Strat.: Maximum
Eng. Unit : g

AMS (act.) : 0.4263 ¢

Contr. Mode: Closed loop

== Time On act. level --
Elspsec : 0: 00:.30
Resaining :  0:00: 1%
--- Tie# total ---
Elspssc : 0:01: 53

Remaining 0: 035: 30

Dets : &/ 5/2002

20: 04: 10

2000.



gre/mz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

i.e-04

1.e-05

RANDOM PLOT NO. 32

Random Limit Channel
LINCOLN 47039 BUAL

X AXIS POST RANOOM -1208

RIZ LINCOLN COMPOSITES B2L TANK Pw: 220163-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.C.39

Wyle Laboratories

B Segurdde, CA

Chan. No. -]

Cnan. Type : w T

OOF D 144
AWF H ]
Level : -12 o8

Resolution : 4. Hz

Ctrl Strat.. Haxisum
Eng. Unit . 9
AMS (act.) : 0.40529 g

Contr. sods: Closed loop

-~ Time bn act. lsve] ~-

€lapsed

Elapsed

1]

I —
Pprd

Remaining

Remaining -

0: 00: 30

0: 0O: 35

-=- Tisg totsl ---

0:01: 53

0:05: 30

Date : 6/ 8/2002

20: D4: 30

1 X l: 1 1 —
1 A | 2N
7 » -
T Vi
i J
20. 100. 1000. 2000 .
et ]

[

It

i



g2a/mez

RANDOM PLOT NO. 33

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS POST RANDOM -120B

R2X LINCOLN COMPOSITES B2L TANK PN 220185-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.C.40

Wyle Laboratories

B Segundo, CA

1.e+01

Chan. No. 6

Chan. Type : W T

OOF D 144
AWF H- ]
Leve]l : -12. o8

1.e+00

Resolution . 4. Hz

Ctr) Strat.: HWaximus

Eng. Unit : g

AMS fact.) : 1.19433 g

Contr. Mode: Closeg loop

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

-~ Timg ON act. level --

Elapsea : 0: 00: 30

Rempining - 0: 00: 15

N
.

--- Tims total ---

E €lapasd : 0. 01: 33

N

Remaining - 0: 05: 30

Oate : 6/ 5/2002

20: 04: 30

20. 100.

1000.

2000.



RANDOM PLOT NO. 34

Random Limit Channel

LINCOLN 47039 OUAL

REPORT NO. 47039
PAGE NO. DYN.C.41

|

i

] [N

b

L H H i ail

!
1

i

{l

X AXIS POST AANDOM -320B Wyle Laboratories
B Segunde, CA
Q9 2/Hz R2Y LINCOLN COMPOSITES B2L TANK PN 220185-1 SN: 004
+
1.e+01 Chen. No. 7
chen. Type: W T
DOF T 144
AWF B
Level : -12. o8
+
1.e+00 Resolution : 4. Wz
Ctrl Strat.: Mexisum
Eng. Unit @ @
AMS (act.) : 0.74712 ¢
Contr. Mooe: Closed 100D
i.e-01
1.e-02
-= Time on act. level --
Elspsed : 0: 00: 30
{.e-03 Ressining 0: 00: 13
’ =~- Tine totsl ---
Elepsed : 0.01: 33
4
Remsining 0: 05: 30
1 .8-04 \l X -
) ) 1 L » §
)} 1
1 T 1
1 [ I
1 {
/
| y
Cate : 6/ %/2002
20: 04: 10
1.e-05
20. 100. 1000. 2000.

M2



g 2/He

i.e+04

1.e+00

RANDOM PLOT NO. 35

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS POST RANDOM -120B

R2Z LINCOLN COMPOSITES B82L TANK PN: 2201865-1 SN: 004

REPORT NO. 47039
PAGE NO. DYN.C.42

Wyle Laboratories

¥ Segunde, CA

Chan. No. L}

Chan. Type : W Y

DOF T 144
AWF ¢ 3
Level : -12. oB

Resolution : 4. Hz
Ctrl Strat.: Maxisuam
Eng. Unit @ g

RMS (sct.]) : 0.38711 g

Contr. Mods: Closed loop

-- Timg on act. level --
Elspseo : 0: 00: 0
Remsining 0: 00: 15

=== Time totel ---

Elmpsen H 0:01: 53
H Reasining 0: 05: 30
A
FaLY
{1}
1 b
|
r { Date : &/ 3/2002
/ l 20: 04: 10
20 100 1000. 2000.

Hz



g2/

1.e+01

1.e+00

1.e-02

Random

LINCOLN 47039 QUAL

RANDOM PLOT NO. 36

Limit Channel

X AX1S POST RANOOM -12dB

R3X LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN 001

=1

pt-1T1

B

™

/—"
=T

0.

100.

REPORT NO. 47039
PAGE NO. DYN.C.43

Wyte Laboratories

B Segunds, CA

Chen. No. 9

Chan. Typs : W 7T

DOF ;144
AWF F-]
Level 4 -12. dB

Resolution : 4. H2
Ctrl Strat.. Maxisus
Eng. Unit @ @

AMS [sct.) @ 2.43227 ¢

Contr. Moge: Closed loop

-- Timg on act. level --
Elapsed : 0: 00: 30
Remaining 0: 00: 15
--= Time totsl ---
Elepsed : 0:03:33

Agmeining 0: 03: 30

Dsts : 6/ 3/2002

20: 04: §0

2000.

r
]

|



9 2/H2

1.e+01

1.e+00

1.e-01

1.e-04

RANDOM PLOT NO. 37

Random Limit Channel
LINCOLN 47039 OuaL

X AXIS POST RANOOM -{208

R3IY LINCOLN COMPOSITES 821 TANK Pn 220183-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.C .44

Wyle Laboratories

6 Seqursie, CA

Chen. No. : 10

Chan. Type : W 7T

DOF 144
AWF -}
Level : -12. o8

RAesolution : 4. Hz
Ctrl Strat.: Macisus
Eng. Unit : g

AMS (act.) @ D 64372

Contr. Wode: Closes loop

-= Time On act. level --

Elepsec : 0: 00: 30
Rempining : 0: 00: 15
] ~~= Time total ~--=-
I Il Elepsed : 0:01:53
A [
1 Remsining 0: 05: 30
A v
f H
1
L
I
I i
.
/ Date : 8/ 5/2002
f 20: 04: 10
20. ~100. 1000. 2000.

Hz



9 2/M2

{.e+04

1.e+00

1.e-04

1.e-02

1.e-03

1.e-04

i.e-05

Random

LINCOLN 47039 GUAL

X AXIS POST RANDOM -3208B

A3Z LINCOLN COMPOSITES B2L TANK PN 220165~1 N 004

RANDOM PLOT NO. 38

Limit Channel

REPORT NO. 47039
PAGE NO. DYN.C.45

Wyle Laboratories
B Segunde, CA

Chan. No. 11
Cn.‘n. Tyow - W T
DOF © 344
AWF s
Lavel -12. o8
Resolution @ 4. H2
Ctrl Strat.: Maximsul
Eng. Umat @ g

AMS (act.) : 1.52898 ¢
Contr. Mooe. Closeo 100D

1
-- Yime Dn act. level --
A 7\ Elspsed 0: 00: 30
- ) Resaining - 0: 00: 13
y 4
4\ i --=- Timg tOtsl ---
V4
v A Elapsey 0:01: 53
Remaining 0: 0%
; = & | -
1
1 1 d
i | I
I | 1
v —T
Oste : &/ 3/2002
20: 04: 40
20. 100. 1000. 2000.

Hz

1 1 | T /P [l L] H il 1 i

I



9 2/

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 39

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS POST RANDOM -1208

A4y LINCOLN COMPOSITES 82U TANK PN 220185-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.C.46

Wyle Laboratories

D Sequnds, CA

Chan. No. : 12

Chan. Type : W T

QOF T 344
ANF HE -]
Leve] -12. o8

Resolution ° 4. Mg
Ctr) Strat.: Maximum
Eng. unit : g

AMS (act.} : 1.1823% g

Contr. Mode: Closed locop

-~ Tim& On act. level --
Elspsec 0: 00: 30
Remaining 0: 00: 35

~=- Tise totsl ---

I\_\‘ 111 Elapsed 0:01: 53
\ \ Remaining :  0:05:30
1
// Date 8/ 5/2002
20: 04: 10
20. 100. 1000. 2000.

Hz



Q a/mz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

i{.e-05

RANDOM PLOT NO. 40
Random Control
LINCOLN 47039 GUAL
X AX]S POST SINE -12d8
MAXTMUM OF CI & C2
A

REPORT NO. 47039
PAGE NO. DYN.C .47

Wyle Laboratories

B Segurde, CA

Dor : 288
Level -12. d8
Resolution : 4. Wz
Eng. Unit : g

S fect.] : 1.2821 ¢
AMS (ref.) :© 1.14373 g

Contr. Moge: Closed loop

-- Time on act. level -~

// Elespsed 0: 00: 28
ILZ[ Resajining 0: 00: 19
yavaa | -== Time totsl ---
A7 N0
V4 Elsosed 0:01: 48
V4
// N Aemaining :  0:0%5 34
f
4 !
Af
S
N
AN
Date : &/ 5/2002
20: 29: 27
20. 100. 1000. 2000.
HE

T . I mi

|
!

1

]

(i



Q" 2/Mz

1.e+01

1 e+00

1.e-01

1.e-02

i.e-03

1.e-04

1.e~-05

RANDOM PLOT NO. 41

Random Control Channel
LINCOLN 47039 QUAL

X AX]5 POST SINE -1208

C1 LINCOLN COMPOSITES 821 TANK Pw: 220185-1 SN 0019

REPORT NO. 47039
PAGE NO. DYN.C .48

Wyle Laboratories
H Segunde, CA

Cnen. No. 1
Cnhen. Typs : C
OOF D144
AWF -1
Level H -42. @8
Resolution @ 4. Hz
Ctrl Strat.: Maxisum
Eng. Unit @ g

RMS (act.) : 1.07628 g

Contr. Mode: Closeo loop

-~ Time On ect. level --

/ vd V Elspses :  0:00:26
A Remajining : 0: 00: 19

Z " l’ } === Tise totel =---
y4 Elapseo : 0:01: 46

/

/ Remaining 0: 05: 34

Date : B/ 5/2002

20:29; 27
20 100. 1000.  2000.



RANDOM PLOT NO. 42

Random Control Channel

LINCOLN 47039 QUAL

REPORT NO. 47039
PAGE NO. DYN.C.49

X AXIS POST SINE -1208 Wyle Laboratories
@ Segurwis, CA
gTa/Mz C2 LINCOLN COMPOSITES 821 TANK Pw: 220185-1 S 001
1.e+01
. Chan. No. 2
Cnan. Type : C
DOF ;144
IHFV -
Level M -12. 08
1.e+00
Resolution : 4. Mz
Ctr} Strat.: Maxieum
€ng. Unit : g
S fact.) @ 1.1%083 g
Contr. Mocde: Closed loop
i.e-04
1.e-02
J A
-~ Time on sct. level --
\ T W "
/ ™~ / \% Elspses :  0:00:26
1 .3-03 / - Remaining 0: 00: 19
. y 4 —1
IL --- Timg totel ---
Elapted : 0: 03: 48
/
] Remaining :  0:0%: 34
1.e-04 1
|
| W -
Dete : 6/ 5/2002
20: 29: 27
1.e-05
20. 100. 10 2000.

L]

Ll

I



9" a/Mmz

1.e+01

1.e+00

1.e-04

RANDOM PLOT NO. 43

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS POST SINE -12d8

R1X LINCOLN COMPOSITES 82L TANKX Pn: 220163-1 SN 004

[

N%\

20. 100.

1000.

Hz

REPORT NO. 47039
PAGE NO. DYN.C.50

Wyle Laboratories

B Segunds, CA

Chen. No. 3

Chan. Type : W T

OOF : 144
AWF : 3
Level o ~12. 08

Resolution . 4. Kz
Ctrl Strat.: Maximym
Eng. Unst :

AMS fact.) @ 1.01249 ¢

Contr. Moge: Closed loop

-= Time On act. leve) --

Elspsed 0: 00: 26
Remaining 0: 00: 19
-== Tise total ---

Elapsed 0:01: 48
Remaining 0: 03: 34

Dste : B/ 5/2002

20: 29: 27

2000.



RANDOM PLOT NO. 44

Random Limit Channel

LINCOULN 47039 QuaL

REPORT NO. 47039
PAGE NO. DYN.C.51

X Ax1S POSY SINE -1208 Wyle Laboratories
8 Segurds, CA
9 2/M2 AIY LINCOLN COMPOSITES B2L TANK PN: 220163-1 SN: 001
) + e i = B - o )
1.e+01 Chan. No. 4
Chan. Type : l| Al
DOF : jaa
AWF B )
Level M -32. oB
{.e+00
Resolution . 4. HZ
Ctr) Strat.: Maximus
Eng. Unit @ g
RS (act.) : 0.5231% ¢
Contr. Mode: LClosed loop
1.e-014
i.e-02
-= Time ON act. level --
€lapsed : 0:00: 28
{1.e~03 Remaining 0: 0O: 19
’ —t --- Time tota) ---
aalt Elapsed :  0:01: 45
V"4
‘ Remaining @ 0: 05 34
\ - .
1.e-04 J {
) § ) 4 | O S
) 4 L 13
1
|
1 \Y
X‘]]: \ Date : 6/ S/2002
20: 29: 27
1.e-05 {
20. 100. 1000. 2000.
4

| i | I R m w1 b



9 2/mz

1.e+01

1.e+00

1.e-01

1.e-02

i.e-03

1.e-04

i.e-05

RANDOM PLOT NO. 45

Random Limit Channel
LINCDLN 47039 QUAL

X AX1S POST SINE -120B

R1Z LINCOLN COMPOSITES B21L TANK PN 220185-1 SN: 0014

fi A
N1 ,

J .
VUL / |
HRE— e
T [
I g
]

20. 100. ' "io{)o.

REPORT NO. 47039
PAGE NO. DYN.C.52

Wyle Laboratories

@ Begunde, CA

cnan. No. S

Chen. Type : W T

DOF . 144
AWF 5
Level H ~12. a8

Resolution : 4. Hz
Ctrl Strat.: Maxisus
Eng. Unit : g

AMS lact.) : 0.4808% p

Contr. Mode: Closeo loop

-- Time DN acCt. leve) --

Elapses 0. 00: 26
Remaining 0: 00: 19
--= Time totsl ---

Elapsed 0:01: 46
Remainaing 0:08: 34

Dests : &/ 872002

20: 2% 27

2000.



g a/nz

RANDOM PLOT NO. 46

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS POST SINE -1208

A2X LINCOLN COMPOSITES 82L TANK PN 22016%-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.C.53

Wyle Laboratories

B Segunde, CA

i.e+01

Chen. No. &

Chan. Type: w T

DOF © l44
AWF -1
Level M -12. a8

1.e+00

1.e-01

i.e-02

1.e-03

1.e-04

1.e~05

Resclution : 4. Hr

Ctrl Strat.: Maxisul

Eng. Unit : §

AMS (sct.}) : 1.17940 g

Contr. Mode: Closed loop

N\ .
\ / “VV\T -~ Time ON act. level --
/ 4 v ﬁ Elapses :  0:00:28
.Z - Pemasning 0: 00 19
- --- Tiwe total ---
|4
/ Elspsed M 0:01: 48
/ Resaining @  0:08:34
|
Date : &/ 5/2002
20: 29: 27
c0. 100. 1000. 2000.
W2

I {— L

L

I

|

{



g a/mz

1.e+01

1.e+00

1.e-01

i.e-02

i.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 47

Random Limit Channel

LINCOLN 47039 QUAL

REPORT NO. 47039
PAGE NO. DYN.C.54

X AX1S POST SINE -1208 Wyle Laboratories
B Segunde, CA
A2Y LINCOLN COMPOSITES B2t TANK PN 220185-1 SN: 001
1 + I AU S - 1 —— =11 chan. No. : 7
< - —t— 11T 1T1Tr T —t - | . R
Chan. Type : w 7
DOF D44
AWF H. -]
Level : -12. od
Aesolution : 4. H2
Ctr]l Strat.. Meximum
Eng. Unit : g
AMS (sct.) : 0.78581 g
Contr. moge: Closeo loop
] -= Time ON act. luve] --
Elspyea : 0: 00: 28
Remsining : Q: 00: 19
~=- Timg total ---
Elapseo : 0:01: 48
'y
Remaining 0: 0%: 34
]1\ /[
J1%
—3 A
any X
{13 1
FEAY 1 1 1]
EARUN | W A\l
f [ II N l‘%
ODate : 6/ S/2002
/ 20: 29: 27
20. 100. 1000. 2000.

Hz



g 2/H

RANDOM PLOT NO. 48

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS PDST SINE -1208

R2Z LINCOLN COMPOSITES B2 TANK PN 220153-f SN 001

REPORT NO. 47039
PAGE NO. DYN.C.55

Wyle Laboratories

£ Segunde, CA

1.e+014

1.e+00

1.e-01%

i.e-02

1.e-03

i1.e-04

1.e-05

Chan. No. 8

Chan. Type : W T

DOF : 144
AWF )
Level : -$2. oB

Resolution ;. 4. Wz

Ctrl Strat.: Maxisum

Eng. Unit 9

RS (act.) @ 0.4853%t1 g

Contr. Moos: Closed loop

-- Time on act. leve)l --

Elapsed M 0:00: 28

Remaining 0: 00: 18

--- Tims totel ---

] Elepsed : 0: 01: 48
\ Remsining 0: 05: 34
11X \ 1 1
S Y e —
1
R'I\EN] 1 1
T a7 AW V. i
¥[ VT \ Ll
T \
v v Date : &/ 3/2002
20: 29: 27
20. 100. 1000. 2000.
H2

| {]  NIRE O (Y B I )

all |

U

I

b



g 2/

1.e+01

1.e+00

RANDOM PLOT NO. 49

Random Limit Channel

LINCOLN 47039 QUAL

REPORT NO. 47039
PAGE NO. DYN.C.56

X AXIS POST SINE -1208 Wyle Laboratories
B Begunds, CA
A3X LINCOLN COMPOSITES 821 TANK PN 22016%-1 SN: 003
Chan. No. 9
Chen. Type : W T
DOF T 144
AWF HE -]
Level -12. o8
Aesolution @ 4. Mz
Ctrl Strat.. Manimus
Eng. Unit : g
AMS [act.) : 2 25578 ¢
/\ Contr. Mode: Closed loop
| . l
1Y
J A ¥
DR Y
Y
AL‘/ 1
b 1
1 1|
1 y, |
I 1
7 1
\
\ -- Time on sct. level --
A
/ \ v €Elapsec 0: 00: 26
L. ' Remaining : 0: 00: 19
Ny
~_ | -~ Ting tota]l ---
/1 1
Elapsed 0: 01: 46
/
/ Asmaining 0: 05: 34
. I
N T
Date &/ 5/2002
20: 29: 27
L hl
20. 100. 1000. 2000.



Random

LINCOLN 47039 QUAL

RANDOM PLOT NO. 50

REPORT NO. 47039
PAGE NO. DYN.C.57

Limit Channel

X AXIS POST SINE -1208 Wyls Laboratories
B Segunde, CA
9 2/Hz A3Y LINCOLN COMPOSITES 82L TANK PN 220163-1 SN 001
+
1.e+01 Chen. No. 10
cnan. Type : W T
0OF . 344
AWF 8
Level -12. oB
+
1.e+00 Resolution : 4. Mz
Ctrl Strat.: Maxisus
€ng. Umit @ ¢
AMS fact.) : 0.93347 g
Contr. Mocde: Closed loop
1.e-01
1.e-02
L
-- Time ON sct. leve] --
/ Elspsed 0: 00: 26
3. 8’03 4 " Remaining 0: 00: 19
. 1 | i
Y 1 ~== Timg totsl ---
T
Eispsed 0: 04: 48
\ 1 N
\ n Remaining @  0:05:34
1.e-04 ! H
11 .
1 i
/ Date : 6/ S/2002
20: 29: 27
1.e-05
20. 100. 2000.

| I

RN ]

T .’n(
I [

i

|



g 2/Hz

1.e+01

1.e+00

1.e-03

RANDOM PLOT NO. 51

Random Limit Channel
LINCOLN 47039 QUAL

X AXIS POST SINE -3208

R3Z LINCOLN COMPOSITES B2L TANK PN 220368-1 SN: 00§

-
=

g

- —-}.}‘.

WNWH..
\t)

LA~

(1]

o

A

N~_~L~

20. 100.

1000.

REPORT NO. 47038
PAGE NO. DYN.C.58

Wyle Laborstories

8 Segunds, CA

Chen. No. : 11

Chan. Typs : W T

DOF T 44
AWF -
Level : ~12. d8

Resolution : 4. mr

Ctrl Strat.: Haximum

Eng.

unit & g

AMS {act.) : 1.BBB64 g

Contr. Wode: Closed loop

-- Timm on sct. level --

Elspsec H 0: 00: 26

Remsining 0: 00: 19

=== Tise total ---

Elepsec : 0:01: 46

Remaining 0: 05: 34

Date

2000.

8/ 3/2002

20: 29: 27



h

g a/Mz

R4y LINCOLN COMPOSITES 82t TANK PN 22018%-1 SN 009

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

i.e-04

1.e-05

\\ \
N \
l‘ 4
AL A
A VA
\ | |
I
/
y
/'V
20. 100.

hhguri- REPORT NO. 47039
RANDOM PLOT NO. 52 PAGE NO. DYN.C.59
Rangaom Limit Channel
LINCOLN 47033 GUAL
% AXIS POST SINE -1208 Wyle Laboratories
6 Sagunde, CA

_chen. No. : 12

chan. Type : W T

DOF ;144
AWF : 8
Level M -12. 08

Resclution : 4, Hz
Ctr) Strat.: Maxisus
Eng. Unit . @

AMS (sct.) : 1.44985 g

Contr. Moos: Closed loop

-- Timg 0N 8Ct. level --
Elapsed : 0: 00: 25
Remaining 0: 00: 19
w== Time total ---
Elapsed H 0: 01: 45

Remaining O: 03: 34

Date : &/ 5/2002

20: 29: 27

2000.

|
i

[

i

'Ifr

|

i

1] v bl ]

{



1

9 2/H2

{.e+404

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

i.e-05

RANDOM PLOT NO. 53

Random Control
LINCOLN47039 ACCPY
x/axX1S ACCEPTANCE LEVEL

MAXIMUM OF C1 & C2

\'A oA DAII"LLA’\.

REPORT NO. 47039
PAGE NO. DYN.C.60

Wyle Laboratories

DOF

B Sagunds, CA

. 2ba

Leve]) : 0. o8

Resolution : 4. Hz

Eng.

unit . ¢

AMS (act.) - 4 30487 ¢

AMS (ret.) . 3.22026 g

Contr. Mode: Closed loop

i \YAhERA i =

l/ v 4 b %

v 4 ll rd h Y

7 N

74
VA
/ /]
/ ~ -- Timw On act. Jevel --
] \ Elapsed  :  ©0:01:00
- Remaining Q: 00: 00
S, -== Time totel ---
AN
Elepseo : 0: 04: 40
Remaining - 0: 00: 00
L 1 I I 1 L I I ) S W 4
I —T 1111 T 1 . N ) - - |
Oste : B/10/2002
13:19: 08
20. 100. 1000. 2000.
Hz



g 2/H2

1.e+01

1.e+00

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 54

Random Control Channel
LINCOLN47039 ACCPY

X/AX1S ACCEPTANCE LEVEL

C1 LINCOLN COMPOSITES 821 TANK PN: 220165-3 S\t DD1

REPORT NO. 47039
PAGE NO. DYN.C.61

Wyle Laboratories

§ Begunds, TA

Cnen. No. 1

Chan. Type : C

OOF . 144
AWF H-
Leve! H 0. oB

Aesolution : 4. NI

ctrl Strat.. Maximum

Eng. Unst @ g

AMS fact.) : 3.85897 ¢

Contr . Mode: Closed loop

y &
V4
v
//
/ -- Tise ON act. level --
/ Elepses  :  ©0:0100
Remalning 0. 00: 00
--- Time tote} ---
Elspsed : 0: 04: 40
Remaining 0: 00: 00
Dats :@ 6/10/2002
13:19: 09
20. 100. 1000. 2000.
Hz

i

g o amo

b

(h

i
i



e REPORT NO. 47039

lahomatories
RANDOM PLOT NO. 55 PAGE NO. DYN.C.62

Random Control Channel

LINCOLNA7039 ACCPT

x/AX1S ACCEPTANCE LEVEL Wyle Laborstories
B Segurdo, CA
g 2/mx T2 LINCOLN COWMPOSITES B2L TANK PN: 220185-1 SN DO
1.e+01
Chan. No. 2
Chan. Type : C
DOF C 144
ANF : 5
Level : 0. o8
.e+00
i.e Resolution : 4. M2
Ctrl Strat.. Maximus
Eng. Unit : g
AMS (act.) @ 3.57018 ¢
Contr. Mode: Closed locp
1.e-01
N A vy A A l
\/l v' \ ~
1.e-02 \,‘u =
R
y 1 1
v
V4
4
ya
/ -- Tims On act. leve)] --
/ Elspsed  :  0:01:00
1.e-03 Remsining :  0:00: 00
L -~=~ Time tots] ---
1
w: Elepsed ;004 40
Remsining : 0: 00: 00
{.e-04
Dats : 8/10/2002
13: 19: 09
1.e-05
20. 100. 1000. 2000.



9 2/Mz

Random

RANDOM PLOT NO. 56

timit Channel

LINCOLN47039 ACCPT

x/Ax1S ACCEPTANCE LEVEL

AIX LINCOLN COMPOSITES B2 TANK PN: 220185-1 SN: 003

1.e+01

1.e+00

1.e-01

i.e-02

1.e-03

1.e~04

1.e-05

At

100.

1000.

H2

REPORT NO. 47039
PAGE NO. DYN.C.63

Wyle Laboratories

8 Segunie, CA

 Chan. No. @ 3

Chan. Type : w T

DOF 144
AWF -]
Level B 0. o8

Respolution : 4. HZ

ctr) Strat.. Maxieus

Eng.

AnS

Unit ' g

lact.) : 3.457%9 g

Contr. Moos: Closed loop

-- Time on act. leve) --

Elapsec

Remaining

0:0%: 00

0: 00: 00

-== Time tota] ---

Elapsea

Resaining

Q: 04: 40

0: 00: 00

Oate : 8/10/2002

2000.

13 19: 09

L

I

i

1

n

|



9 2/

1.e+01

1.e+00

1.e-01

1.e-04

RANDOM PLOT NO. 57

Random Limit Channel
L INCOLN47038 ACCPT

X/AxXIS ACCEPTANCE LEVEL

A1Y LINCOLN COMPOSITES B2L TANK Pw: 22018%-1 SN: 004

REPORT NO. 47039
PAGE NO. DYN.C.64

Wyle Laboratories

8 Segunde, CA

Chan. No. 4

Chan. Type : W T

OOF D144
ANF -]
Level M 0. o8

Resolution : 4. HZ

Ctr) Strat.: Hanimus

Eng. Unit : ¢

RAMS (act.}) : 1.26138 g

Contr . Mode: Closes loop

-

-- Time on act. leve) --

Elspseo : 0: 01: 00

Remaining : 0: 00: 00

iy

4 --~ Tima total ---

Elapseo : 0: 04: 40

Remaining 0: 00: 00

H
g

&""4-.‘
astil
gt
=

Oate @ 8/10/2002

13: 15: 09

20. 100. 1000.

Hz

2000.



9 2/ne

1.e+01

1.e+00

i.e-02

1.e-04

1.e-05

RANDOM PLOT NO. 58

Random Limit Channel
LINCOLNA7033 ACCPT

X/AXIS ACCEPTANCE LEVEL

A32 LINCOLN COMPOSITES 82U TANX PN: 220183-1 SN: 0D!

REPORT NO. 47039
PAGE NO. DYN.C.65

Wyle Laboratories
B Segunde, CA

Chan. No. 5
chen. Type @ W T
DOF 144
AWF : 8§
Level 0. oB
RAesolution : 4. Mz
Ctrl Strat.: Maximum
Eng. Unit @ ¢
S fact.) : 1.83248 ¢

Contr . Mode:

Closed loop

-= Tine on sct. level --

Elapsed 0:04: 00
4. Remaining 0: 00: 00
==~ Time total ---
N
ot Elspsea 0: 04: 40
Remaining 0: 00: 00
7t y
-  —
T 1% ) -
1 .
1 N
‘[ B Date : 8/30/2002
/ ' 13: 19: 09
20, 100, 1000. 2000.
Hz

b | [T il |



g 2/m2

1.e+014

1.e+00

1.e-01

1.e-02

i.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 59

Random Limit Channel
LINCOUNA7039 ACCPT

X/AX1S ACCEPTANCE LEVEL

R2X LINCOLN COMPOSITES B82L TANK PN: 220185-1 SN: 001

Avvmv/\'m,«r pa_

i

N
NN

\\K

e
=

20. 100.

1000.

REPORT NO. 47039
PAGE NO. DYN.C.66

Wyle Laboratories

€ Segune, CA

Chen. No. 1

Chen. Type : W T

DOF T 144
ANF -]
Leve) M 0. a8

Resolution : 4. Wz
Ctrl Strat.: Maximum
Eng. Unjt : g

AMS (sct.) : 3.58454 ¢

Contr. Mode: Closes loop

-~ Time on act. level --
Elapsed H 0. 03: 00
Remeining 0: 00: 00
--- Ting totasl ---
Elspaeo : 0: 04: 40

Remaining : 0: 00: 00

Oate : §/10/2002

13:19: 09

2000.



9 a/Hx

RANDOM PLOT NO. 60

Random Limit Channel
LINCOLN47038 ACCPT

X/AX1S ACCEPTANCE LEVEL

A2y LINCOLN COMPOSITES B2L TANK Pk 22016%-1 SN: 003

REPORT NO. 47039

1.e+01

{.e+00

{.e-01

1.e-02

1.e-03

i.e-04

1.e-05

PAGE NO. DYN.C.67
Wyle Laboratories
B Segunds, TA

Chan. NO. 7
chan. Type @ W T

DOF 144

ANF -}

Level 0. a8
Resolution : 4. Wr

Ctrl Strat.: Maxisus
Eng. Unit : §

AMS (act.] : 1.84852 g
Contr. Moode: Closeo loop

-t

Elapsec

Elapsed

4 b § X
y 4 L § JI1rY
1 F I Y A
1 A
4 t v
y 1 AV
Al ¥V
i

20. 100.

1000.

2000.

Aemaining

Rensining

~= Timg on sct. level --

0:01: 00

0: 00: 00

--- Time tota] ---

D: 04: 40

0: 00: 60

Dste : 6/10/2002

13 1%: 09

1N ui a i | TR |

|

]

|



9 2/H2

1.e+01

1.e+00

1.e-01

i.e-02

{.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 61
Random Limit Channel
L INCOLNA7039 ACCPY
X/AXIS ACCERTANCE LEVEL

R2Z LINCOLN COMPOSITES B2L TANK PN: 220185-1 SN: 0031

ey

‘——_—_‘__‘,_—-—‘——

20. 100.

1000.

Hz

REPORT NO. 47039
PAGE NO. DYN.C.68

Wyle Laboratories

@ Segunds, CA

Chan. No. 8

Chan. Type : w1

DOF D144
AWF : 5
Level : 0. o8

Resolution @ 4. Mz
Ctrl Strat.: Maximums
Eng. Unit . ¢

AMS (act.] : 2.14846 g

Contr. Mods: Closed loop

-- Time on act. level --
Elspsad : 0: 04: 00
Remeining 0: 00: 00
=== Time total --=-
Elspaed : 0: 04: 40

femaining 0: 00: 00

Date . 6/10/2002

13 19: 09

2000.



REPORT NO. 47039

RANDOM PLOT NO. 62 PAGE NO. DYN.C.69
Random Limit Channel
LINCOLN47039 ACCPY
X/AX1S ACCEPTANCE LEVEL Wyie Laborstories
B Seguwde, CA
g /M R3X LINCOLN COMPOSITES 82L TANK PN 220185-1 Sk 001
1.e+01 cnan. No. 9
chen, Type : W T
OOF 1144
AWF H ]
Level T g. ol
1.e+00 Resolution @ 4. Wz
Ctrl Strat.: Maximum
Eng. Unit : 9
AMS [sct.) : 6.24001 ¢
,,J Contr. Mode: Closed loop
1.e-01 g'F ﬁ“\r
\ 7
/ N
~NATY v
/
i.e-02 7
7
ya ]
-
/ =~ Tise On sct. level --
€lapsed B 0:01: 00
{.e-03 Remaining 0: 00: 00
=-- Timse totel ---
Elapssn : 0: 04: 40
Aemaining 0: 00: 00
1.e-04
Date : &/10/2002
1 e-05 13: 19: 09
20. 100. 1000. 2000.

Hr

| Rl ] | | 1 (NN |

|
[

1



_ 1.e+01
- 1.e+00
- 1.e-01
-~ 1.e-02
: 1.e-03
: 1.e-04
- 1.e-05

RANDOM PLOT NO. 63

Random Limit Channel
LINCOLN47039 ACCPT

X/AXIS ACCEPTANCE LEVEL

R3Y LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN 001

—

p

REPORT NO. 47039
PAGE NO. DYN.C.70

Wyle Laboratories

B Segurds, CA

Chan. No. :© 30

Chan. Type : W T

T 144

-]

Level e 0. o8
Resolution : 4. Hz
Ctr] Strat.: Haxisum
€ng. Unit : ¢

RMS (act.) : 2.466 ¢

Contr. Mode: Closed loop

{ |§
4 lv‘ 1
d u i == Tim@ on act. level --
/ A Elapses :  0:01:00
. H J Remsining 0: 00: 00
|' ,1 ~== Timg totsl ---
[# V/ Elapsed M 0: 04: 40
/ Aempining 0: 00: 00
¥
VA
/ \
—
[ \J Oate : 6/10/2002
/ 13: 19: 09
20. 100. 1000. 2000.

Hz



g e/m2

{.e+014

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 64

Random Limit Channel
LINCOLN47039 ACCPT

X/AX1S ACCEPTANCE LEVEL

A3Z LINCOLN COMPOSITES B2L TANK PN: 22018%-1 SN 00!

b3 1 |

i

At
~
T

11

REPORT NO. 47039
PAGE NO. DYN.C.71

Wyle Laborstories

H Segunds, CA

Chan. No. © M

Chan. Typs : ¥ T

OOF L laa
AWF E- ]
Level : 9. a8

Resolution . 4. HZ
Ctrl Strat.: Waxisus
Eng. Unjt @ g

AMS lact.) : 4.05707 g

Contr. Mooe: Closed loop

-~ Time on act. leve) --

] ' £lspsec H 0: 04: DO
—f Remaining 0: 00: 0O
—1-
-
>4 === Timg totsl ---
Elspsed T 0: 04: 40
Remsining 0: 00: 00
X
I -+
v
[ Dets : 671072002
13 19 09
20. 100. 1000. 2000.

1 | L) 1 i m

I ]

1

{



e REPORT NO. 47039
RANDOM PLOT NO. 65 PAGE NO. DYN.C.72
Random Limit Channel
LINCOLN47039 ACCPT
X/AX1S ACCEPTANCE LEVEL Wyle Laborstories
8 Sepurde, CA
[ L H R4Y LINCOLN CDMPOSITES B2L TANK PN 220185-1 SN: 003
1.e+014
Chan. No. M 12
Chen. Type : W T
DOF L 144
AWF -
Level M Q. a8
1.e+00 Resolution @ 4. Hz
Ctr) Strat.: Maximum
Eng. Umit @ g
3 ANS (act.) : 5.20474 9
Contr. Mode: Closed loop
i.e-01 1
D Y |
[ 1
1.e-02 T
1
|
4 -= Timg On act. level --
\ | | Elspsss  :  0:01:00
{.e-03 Remsining :  0:00: 00
I'NL ~-- Time total ---
Elapseo N 0: O4: 40
Remaining 0: 00: 00
1.e-04 £
7 y
y N
-4 1
/
\ L Date : £/10/2002
{.e-05 \ N 12:19: 09
20. 100. 1000. 2000.



DYN-D

REPORT NO. 47039
PAGE NO. DYN.D.1



DYNAMICS SECTION Customer Lincoln Composites Job No. 47039

VIBRATION TEST DATA SHEET Sheet 1 of i
Specimen 82 Liter Pressure Vessel P/N 220165-1 S/N 0001
SINUSOIDAL Test
Date Time Axis | Temp | Freq. Disp. Accel. Time Comments Plot
°F) (Hz) (inDA) @*.6 | Min) No.
6/5/02 2018 X AMB 5-22.6 S5 Completed Qualification Level Sine with no apparent damage. 1-13
22.6-50 13 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi.
50-100 52 2.15 | Extremal control using C1 and C2.

W603SS-ES
Signed

Z'U’'NAQ 'ON 39vd
6€0.Yy "ON 1H40d3d




e REPORT NO. 47039
SINUSOIDAL PLOT NO. 1 PAGE NO. DYN.D.3

1.e+02

1.e+01

1.e+00

{.e-01

1.e-02

Sine
LINCOLN 47039 QUAL
X AX]S SINE DUAL

MAXIMUM OF C1 & C2

Control

Wyle Laboratories

B Segure, CA

Sweep Typs @ log
Sweeps Done: 1
Sweeps Tot.: I
Sweep Dir. - up
Swasp Rete : 2. Oct/sin
Ctrl Strat.: Maximus

/ Eng. Unit : g

/ L Contr. Mode: Closed Jloop
VA4V &
Z 7
2L
777/
-
/ /
///;;:///,
Ve A4
217
v
2
-~ Testing time --
Elapsed : 0: 02:'09
Reasining 0: 00: 00
Date : 65/ 5/2002
20: 18: 53
5. 10. 100.

Mz

Nlm m o al

1l

T 1 ] K

!
|



e REPORT NO. 47039
SINUSOIDAL PLOT NO. 2 PAGE NO. DYN.D.4
Sine Contral/Limit Channel
LINCOLN 47035 QuUAL
X AXIS SINE GUAL Wyle Laboratories
B Sagunds, CA

C1 LINCOLN COMPOSITES 821 TANK PN: 220185-1 SN: 004

1.e+02 Chan. No. 1
Chan. Typs : C
Sweep Type : log
Sweeps Done: 3§
Sweeaps Tot .:
Sweep Oir. © up
Sweep Rate : 2. Oct/min
1.e+01 Ctrl Strat.: Maxisum
// Mess. MoOs ;@ filter
Z L
] Eng. Unit @ g
// Contr. Mode: Closed loop
//
1.e+00 ,/
4
d
b
~- Testing time --
Elspsed : 0: 02: 09
Remaining 0: 00: 00
1.e-04
Oate : &/ 5/2002
20: 18: 55
i.e-02
5. 10. 100.



1.e+02

1.e+01¢

1.e+00

1.e-01

i.e-02

SINUSOIDAL PLOT NO. 3

Sine Control/Limit Channel

LINCOLN 47039 QUAL

X AXIS SINE BUAL

€2 LINCOLN COMPOSITES 82U TANK PN: 220188-1 SN 0D}

5. 10.

REPORT NO. 47039
PAGE NO. DYN.D.5

Wyle Laboratories

8 Segunde, CA

cran. Na. 2
Chan. Type : C

Sweep Type : log
Sweeps Done: 1

Sweeps Tot.: 1

Sweep Dir. © uwp

Swesp Rate :2. Oct/min
Ctrl Strat.. Maxisus
Mess. Mode : filter
Eng. Unit : g

Contr. Mode: Closed loo0m

-= Testing time -~
Elspsed M 0: 02: 09

Remsining 0: 00: 00

Dats : 6/ 5/2002

20: 18: 5%

100.

L]

[ 1

|

Li

fi



-]
1.e+02
1.e+01
-
- 1.e+00
1.e-01
1.e-02

SINUSOIDAL PLOT NO. 4

Sine Meas. Channel
LINCOLN 47038 QuUAL

X AXIS SINE QUAL

R1X LINCOLN COMPOSITES 82L TANK PN 22016S-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.D.6

Wyle Laboratories

© Segunde, CA

Chan. No. 3
Chan. Type : ’ L
Sweep Type : log
Swezps Done: §

Sweeps Tot.: 1

Sweep Dir. - up

Sweep Aste : 2. Oct/min
Cer) Strat.: Meximum
Mess. Mode : filter
Eng. Unst : ¢

Contr. Mode: Closeo loop

~= Testing time --
€lepseo : 0:02: 09

Remaining 0: 00: 00

Date : &/ 5/2002
20: 18: 55

100.



REPORT NO. 47039

SINUSOIDAL PLOT NO. 5 PAGE NO. DYN.D.7
Sine Meas. Channel
CINCOLN 47039 OUAL
X AXIS SINE DUAL Wyle Laboratories
8 Sagure, CA
] RiY (INCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 0D%
1.e+02 Chan. No. : 4
Chan. Type : L
Sweep Type : 109
Sweeds Oone: 1
Sweeps Tot.: 1
Sweep Oir. : up
Sweep Rete : 2. Oct/s:n
1.e+01 Ctrl Strat.: Maxisum
Meas. Mogs : filter
Eng. Unit :@ ¢
Contr. Mooe: Closed loop
1.e+00
L
-- Testing timse -~
Elapsed : 0: 02: 09
Remaining 0: 00: 00
1 . E’O 1 7 T
I -
\
Dats : B8/ 5/2002
20: 18: 55
1.e-02 4
5. 10. 100.

| i W mill ni 1t

El

i

1



SINUSOIDAL PLOT NO. 6

Sine Meas. Channel
LINCOLN 47039 QUAL

X AXIS SINE QUAL

R1Z LINCOLN COMPOSITES 821 TANK PN: 22018%5-1 SN: 004

REPORT NO. 47039
PAGE NO. DYN.D.8

Wyle Laboratories

H Segundo, CA

1.e+02

1.e+014

1.e+00

i.e-01

{.e-02

Chan. No. 5

Cnhan. lype : L]

Sweep Type : log

Sweeps Done: 1

Sweeps Tot.: 1§

Swesp Dir. © up
Sweep Rats : 2. Oct/esn

Ctr) Strat.: Maximue

Meas. Mooe . filter

Eng. Unijt . g

Contr. Mode: Closes Joop

P‘PNL‘

== Testing time -~

Elapsed : 0: 02:'09

Resaining 0: 00: 00

Date : 8/ %/2002

20:18: 55

Mz

100.



SINUSOIDAL PLOT NO. 7
Sine Meas. Channel
LINCOLN 47039 GUAL
X AXIS SINE QUAL
e R2X ULINCOLN COMPOSITES B2L TANK PN: 220163-1 SN: 003
1.e+02
{1.e+401 7
-
7z
4

1.e+00 //

1.e-01

i.e-02

REPORT NO. 47039

PAGE NO. DYN.D.9

Wyle Laboratories

 Segursle, CA

Chan. No. [
Chan. Type L.}
Sweep Type : lag
Sweeps Done: §

Swesps Yot .: 1

Sweep Oir. © up

Sweep Rate : 2. Oct/man
Ctr) Strat.: Maximusm
Hess. Moge @ filter
Eng. Unit @ g

Contr. Moos: Closed loop

-= Testing time --
Elepsed : 0: 02: 089

Remaining 0: 00: 00

Oate : 6/ 5/2002

20: 18: 85

100.

M

L

il

Bij

[l

|
I b



SINUSOIDAL PLOT NO. 8

Sine Meas. Channel

LINCOLN 47039 QUAL

REPORT NO. 47039
PAGE NO. DYN.D.10

X AXIS SINE QUAL Wyle Laboratories
8 Segunde. CA
R2Y LINCOLN COMPOSITES B2t TANK PN: 220165-1 SN 004
+
1.e+02 Chan. M. : 7
Chan. Type : ]
Sweep Type : log
Sweeps Done: 1
Sweeps Tot.: 1
Sweep Dir. : wp
Swesp Rate : 2. Oct/sin
{.e+01 Cerl Strat.: Maximus
Meas. Mode : filter
Eng. Unjt : g
l- Contr. MoQde: Closed loop
1.e+00 i
1l
1
i
o )
~= Testing time --
Elapsed : 0: 02: 08
/ Remsining 0: 00: 00
1.e-01 ,/
y A
-+
f
I Cate : 6/ 5/2002
20: 18: 55
1.e-02
S 10 100.

Hz



e REPORT NO. 47039
SINUSOIDAL PLOT NO. 9 PAGE NO. DYN.D.11

Sine Meas. Channel

LINCOUN 47039 QUAL

[ L

Il

i

[ 1l

!
|

i

.ll 5 v
1

X AXI1S SINE QUAL Wyle Laboratories
8 Seguwde, CA
R2Z LINCOLN COMPOSITES 621 TANK PN 22016%-1 SN 00}
1.e+02 Chan. No. : B
Chan. Type : ’ L}
Sweep Type : log
Sweeps Done: 1
Sweeps Yot .: 1
Sweep Oir. @ uwp
Sweep Rate : 2. Oct/min
1.e+01 Ctrl Strat.: Heximum
Meas. Mode @ 7ilter
Eng. Unit @ @
Contr. Mods: Closed loop
1.e+00 1t
V_. ﬁ:
L N
.A -- Testing time --
Elapseq : 0: 02: 09
Remaining 0: 00: 00
1.e-01
P4
Date : 68/ S/2002
20: 18: 5%
1.e-02

10.

Hz

100.

1]

[

(i

li'l P «
il | I I



1.e+02

1.e+014

1.e+00

1.e-01

1.e-02

SINUSOIDAL PLOT NO. 10

Sine Meas. Channel
LINCOLN 47039 OQUAL

X AXIS SINE GUAL

RA3IX LINCOLN COMPOSITES 82L TANK PN: 2203185-1 SN: 004

REPORT NO. 47039
PAGE NO. DYN.D.12

Wyle Laboratories

8 Begunds, CA

Chan. No. : 8

Chan. Type : N

Sweep Type : log

Sweeps Done: 1§

Sweeps Tot.: 1

Sweep Dir. : uwp
Sweep Rate : 2. Oct/ein

Ctr] Strat.: Maximum

Meas. Mode : filter

Eng. Unit : g

Contr. sode: Closed loop

-~ Testing time --

Elapsed : 0: 02: 09

Remaining 0: 00: 00

Cate : &/ 5/2002

20: 18: 55

5. 10.

100.



1.e+02

1.e+01

1.e+00

1.e-014

1.e-02

SINUSOIDAL PLOT NO. 11

Sine Meas. Channel
LINCOLN 47039 QUAL

X AX1IS SINE QUAL

A3y LINCOLN COMPOSITES 83U TANK PN 220183-1 SN0 009

REPORT NO. 47038
PAGE NO. DYN.D.13

Wyle Laboratories

B Sequnde, CA

Cnan. No. : 1D

Cnan. Type : L}

Sweep Type @ log

Swesps Dons: 1

Sweeps Tot.: 1

Sweep Oir. @ uwp
Sweep Ratg : 2. Oct/min

Ctr] Strat.: Maximum

Mess. Mode . filter

Eng. Unit : ¢

Conte. Mods: Closed Joop

-- Yesting time --

Elapsed M 0: 02: 09

Remaining 0: 00: 00

\hh-

Cate : 8/ 3/2002

20: 18: 55

5. 10.

100.

Hz

"
[ ]



1

SINUSOIDAL PLOT NO. 12

Sine Meas. Channel
LINCOLN 47033 OQUAL

X AXIS SINE QUAL

RA3Z LINCOLN COMPOSITES 82L TANK Pn: 220183-%1 SN 008

1.e+02

1.e+01%

1.e+00

1.e-01

i.e-02

B

Hz

REPORT NO. 47039
PAGE NO. DYN.D.14

Wyle Laboratories

H Segunde, CA

Chan. No. i1

Chean. Type : L]
Sweep Typs : log
Sweeps Done: 1

Sweeps Tot.: 1§

Sweep Dir. @ uwp

Sweep Rete : 2. Oct/min
Cir} Strat.: Waximum
Weas. Moge : filter
Eng. Unit @ g

Contr. Mode: Closed loop

-= Testing tise --
Elapseo H 0: 02: 09

Rempining 0: 00: 00

Oate : &/ S/2002

20: 18: 55



1.e+02

1.e+014

1.e+00

1.e~01

1.e-02

SINUSOIDAL PLOT NO. 13

Sine Meas. Channel
LINCOLN 47039 OUAL

X AXIS SINE QUAL

A4Y LINCOLN COMPOSITES B2L TANK Ph: 220163-1 SN: 001

TN

Hz

REPORT NO. 47039
PAGE NO. DYN.D.15

Wyle Laboratories

8 Begunds, CA

Chan. NOo. @ 12
Chan. Type : ]
Sweep Type @ log
Sweeps Done: 1

Sweeps Tot.: 1

Sweep Dir. : up

Sweep Rate : 2. Oct/min
Ctrl Strat.: Maximum
Meas. Mode : filter
Eng. Unit @ @

Contr. Moos: Closea loop

-- Testing time -=
Elapsed : 0: 02: 09

Remaining 0: 00: 0O

Date : 6/ 5/2002

20: 18: 55

100.

i

1
i

| f i o NG

k£



]

{
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wyle.

REPORT NO. 47039
PAGE NO.DYN.E.2

RECEIVING INSPECTION DATA SHEET
=
Customer LINCOLN COMPOSITES Date 6-25-2002 —
Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 -
-
No. of Specimens Received: 7 ONE _;
Record identification information exactly as it appears on the tag or specimen:
Manufacturer LINCOLN COMPQSITES i
J
P/N'’s 220165-1 S/N’s 001
=
i
-
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED
Examination;  Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification -
Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below. ol
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

Inspected By R.G.PARAMORE
Sheet Number 1

of 1

1% 1|

s BN
Approved M / M,\,_ Date 6 -0
i

W614 QA Form Approval
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REPORT NO. 47039

“]yllg“ PAGE NO. DYN.E.3

RECEIVING INSPECTION DATA SHEET

Customer LINCOLN COMPOSITES Date 7-2-2002
Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039
No. of Specimens Received: ONE
Record identification information exactly as it appears on the tag or specimen:
Manufacturer LINCOLN COMPOSITES
P/N's 220165-1 S/N’s 001
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED

Examination:  Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification
Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below.
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

Inspected By = R.G.PARAMORE
Sheet Number of 1

1
Approved M M Date F-2-072

W614 QA Form Approval



REPORT NO. 47039
wy!g.- PAGE NO. DYN.E.4

-

RECEIVING INSPECTION DATA SHEET
o
Customer LINCOLN COMPOSITES Date 7-15-2002 ==
Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 -
-
No. of Specimens Received: 3 ONE T;‘-

Record identification information exactly as it appears on the tag or specimen:
Manufacturer LINCOLN COMPOSITES -
-
P/N’s 220165-1 S/N’s 001

—
 z
How Does identification information appear: (¢.g. name plate, tag, painted, imprinted, etc) PAINTED -
Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification -
Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below. =

NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN '

Inspected By R.G.PARAMORE

Sheet Number 1 of 1 :_j_
Approved @M— 4 M»._- Date 24 (S0 N
;
W614 QA Form Approval —
-
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RECEIVING INSPECTION DATA SHEET

REPORT NO. 47039
PAGE NO. DYN.E.5

Customer LINCOLN COMPOSITES Date 7-22-2002
Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039
No. of Specimens Received: ONE
Record identification information exactly as it appears on the tag or specimen:
Manufacturer - LINCOLN COMPOSITES
P/N’s 220165-1 S/N’s 001
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED

NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

Examination:  Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification

Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below.

Inspected By R.G.PARAMORE
Sheet Number 1

Approved /h“‘_, Date Q2202

W614 QA Form Approval



Test PRESSURIZATION

Customer Lincoln Composites Specimen 82 Liter Pressure Vessel Date 6/25/02 thru 7/23/02

Part No. 220165-1 SN 001 Job No. 47039

Test By R G Paramore Witness Page No. 1 of 1

WYLE CALIBRATION

EQUIPMENT MANUFACTURER | MODEL NO. RANGE NO. LAST DUE ACCURACY
Pressure Gauge Ashcroft N/A 0-3000 psig 7551 4/24/02 8/19/02 +.5%
Temp. Indicator Doric 600 -327/+752°F 13912 5/23/02 9/23/02 +2.0°F

W614C QA Form Approval

I i R L [ I o i {t V1 . | [N BRI 4
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PRESSURE HISTORY LOG Job No. 47039
Customer LINCOLN COMPOSITES Page No. of 1
Specimen 82L Pressure Vessel Part No. 220165-1 Serial No. 001
Date 2‘::: PRﬁngE Tl%l;“lP. Action and Remarks Initial
6-25-2002 1902 2750 85°F PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. R.G.P.
7-3-2002 0608 2750 85°F PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. R.G.P.
7-16-2002 0625 2750 110°F PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. R.G.P.
7-23-2002 0621 2750 109°F PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. R.G.P.

W 648 QA Form Approval

{'I'NAQ 'ON 39Vvd
6€0Lt 'ON LHOd3Y
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wyle.

RECEIVING INSPECTION DATA SHEET

REPORT NO. 47039
PAGE NO. DYN.F.2

Customer LINCOLN COMPOSITES Date 7-26-2002
Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039
No. of Specimens Received: ONE
Record identification information exactly as it appears on the tag or specimen:
Manufacturer LINCOLN COMPOSITES
P/N’s 220165-1 S/N’s 001
How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED

Examination:

Inspection Results:
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN

Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification

There was no visible evidence of damage to the specimen(s) unless otherwise noted below.

Inspected By R.G.PARAMORE
Sheet Number

1
Approved Mw\_ Date

W614 QA Form Approval

of
|{

1
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Test RANDOM AND SINUSOIDAL VIBRATION

Customer Lincoln Composite Specimen 82 Liter Pressure Vessel Date 7/26/02
Part No. 220165-1 S/N 001 Job No. 47039
Test By Stafford L. Orong Witness Page No. 1 of 1
WYLE CALIBRATION
EQUIPMENT MANUFACTURER | MODEL NO. RANGE NO. LAST DUE ACCURACY
Vibration Exciter Ling 340 30k Force lbs. SN 80 NA NA NA
Power Amplifier Unholtz-Dickie 2XSA/120 172 120/240 kVA 13756 NA NA NA
Automatic Vibration . System Calibration | System Calibration NA
Control System m+p VCX900 0.1Hzto 12.8 kHz 14004 Prior to Use Prior to Use
Random Software m+p Rev. 6.2 NA NA NA NA NA
Mainframe Hewlett-Packard E1421B 5 Slots 14007 NA NA NA
16 Channels
Digitizer Hewlett-Packard E1432A 51.2 kSa/s 13887 6/11/01 6/11/03 + 1%
Oscilloscope BK Precision 5105 100 MHz 14181 9/19/01 9/19/02 +3%
1 Hzto 10 kHz
Accelerometer Endevco 7704A-17 2.5kG Peak 14334 5/9/02 11/9/02 + 5%
1 Hzto 6 kHz
Accelerometer Endevco 7702-50 2k G Peak 9181 3/14/02 9/14/02 1+ 5%
3Hzto4 kHz 12009 5/9/02 11/9/02 + 5%
Accelerometer Endevco 2228 1k G Peak 13300 6/11/02 12/11/02 o
3 Hzto4kHz
Accelerometer Endevco 2228 ik G Peak 12007 5/6/02 11/6/02 + 5%
3HztoSkHz 12272 3/14/02 9/14/02 + 5%
Accelerometer Endevco 2226 1k G Peak 13011 5/9/02 11/9/02 °
.5 Hzto 90 kHz 14461 4/16/02 4/16/03 + 2%
Charge Amplifier PCB 481A30 8 Channels 14462 4/23/02 4/23/03 °
Pressure Gauge Ashcroft N/A 0-3000 psig 7551 4/24/02 8/19/02 +.5%
Temp. Indicator Doric 600 -327/+752°F 13912 5/23/02 9/23/02 £ 2.0°F
W614C QA Form Approval
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DYNAMICS SECTION

Customer Lincoln Composites Job No. 47039
VIBRATION TEST DATA SHEET Sheet 1 of ]
Specimen 82 Liter Pressure Vessel P/N 220165-1 _ S/N 001
RANDOM SPECTRUM Test Ref
Date Time | Axis | Temp Freq. PSD Overal | Time Comments Plot
(°F) (Hz) GYMz dB/Oct | Gow) | (Sec)) No.
7729/02 | 0707 X | AMB 20 0013 Completed Acceptance level with no apparent damage. 1-13
20-50 +9 Tank pressurized with Helium to 2750 psi.
50-300 02 . Extremal control using C1 and C2.
300-2k -6
2k 00046 32 60

W603SS-ES —
Signed ML&Q&%V_

#'4'NAQ "ON 3OVd
6€04¥ "ON LHOd3H



‘Wyle REPORT NO. 47039

PAGE NO. DYN.F.5

Random Control
LINCOLNA7039 ACCPT

X AXIS ACCEPTANCE LEVEL

RANDOM PLOT NO. 1

Wyie Laboratories

MAXIMUM OF C3 § C2 B Segundo, CA
g 2/H2
1.e+01 DOF . 288
Leve) : 0 o8
Resolution . 4. H2
Eng. Umit : g
ANS (act.) : 4.59415 g
1.e+00 AMS (ref.) : 3.22026 ¢
Contr . Mode: Closed laop
1.e-01
/] A '
// A a4 Y
1.e-02 1A<Zf x:
7Y ¥
WA
/4
N -- Time On act. level --
/ Elapses T 0:01:00
1.e-03 \ N] Remsining :  0:00:00
\\ --- Timg total ---
\ v
N Elspsea M 0:07: 28
N
fAemaining Q: 00 00
1.e-04
Oate : 7/29/2002
7:07: 22
1.e-05
20. 100. 1000. 2000.
Hz

[
§

!
i



|

g a/H2

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 2

Random Control Channel
LINCOLNA7039 ACCPT

X AXIS ACCEPTANCE LEVEL

Ct LINCOLN COMPOSITES 821 TAMK PN:. 220165-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.F.6

Wyle Laboratories

B Segundo, CA

Cnan. No. 1

Chan. Type : C .

DOF T144
AWF M- ]
Level : 0. o8

Resolution © 4. Hz
Ctrl Strat.: Maximum
Eng. Unit : @

AMS {sct.) : 4.0273 g

Contr . Wode: Closed loop

7 Y T
yd
7/ \ -~ Time on act. level --
Elapsed M 0: 01: 0O
Remaining 0: 00: 0D
--- Time total ---
€lapsed : 0:07: 26
Remsining 0. 00: 00
Date : 7/29/2002
7:07: 22
20. 100. 1000. 2000.
Hz



g 2/Mz

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

{.e-05

RANDOM PLOT NO. 3

Random Control Channel
LINCOLN47039 ACCPT

X AX1S ACCEPTANCE LEVEL

C2 LINCOLN COMPOSITES B2L TANK PN: 220185-1 SN 001

REPORT NO. 47039
PAGE NO. DYN.F.7

Wyle Laboratories

€ Segunde, CA

Chan. No. -

Chan. Type . C

DOF ST L]
AWF -]
Level : 0 o8

Resolution . 4 Hz

Curl Strat .. Maximum

Eng. Unit : g

AMS f(act.) : 3.58i24 g

Contr. Moge: Closeo loop

\F,

-- Time on act. level --

Elaspaed : 0:01: 00

Remaining 0: 00: 0O

--- Time totsl ---

Elapsed : 0:07: 26

Remaining Q: 00: 00

Date : 7/29/2002

7:07. 22

20. 100.

1000. 2000.

a4

i

Il IR [



wyle REPORT NO. 47039

{

RANDOM PLOT NO. 4 PAGE NO. DYN.F.8
Random Limit Channel
LINCOLN47039 ACCPT
X AXIS ACCEPTANCE LEVEL Wyle Laboratories
B Segundo, CA
g-2/vz R1Y LINCOLN COMPOSITES B2l TANK PN 220165-1 SN. 001
1.e+014 cnan. No. 3
Chan. Type : W T
OOF © j4ae
AWF -
Level : 0. 0B
1.e+00 - Resolution : 4. W2
Ctrl Strat.: Maximum
Eng. Umt : g
AMS lact.) : 1.57886 g
Contr. Mode: Closed laop
1.e-01
i.e-02 -
-- Tame on act. level --
1 } Elspsed : 0: 04: 00
1.e-03 1 1.J . Remaining 0: 00: 00
— i
t 1 e~ Time total =---
T
€lapsed H 0:07: 26
LY
‘ J Asmaining 0: 00: 00
1.e-04 \ - r‘
_ 1
Date : 7/29/2002
[\ l 7:07. 22
1.e-05 ~—t+

20. 100. 1000. 2000.

Hz



g 2/mz

1.e+01

1.e+00

RANDOM PLOT NO. 5

Random Limit Channel
LINCOLNA7039 ACCPT

X AXIS ACCEPTANCE LEVEL

A1X LINCOLN COMPOSIYTES 82L TANK PN: 220165-1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.F.9

Wyle Laboratories

B Segunde, CA

Chan. No. 4

Chan. Type : w T

O0F . 144
AWF -
Level . Q. oB

Resolution . 4. Hz

Ctrl Strat.:. Maximum

Eng. Umit : g

AMS (sct.) : 3.67731 g

Contr. Mode: Closed locp

opABA_ A,

W T Y

~- Time ON act. level --

Elapsed : 0: 01: 00

Remaining 0: 00: 00

[y

-~- Tine total ---

Elapsed M 0:07: 28

Remaining 0: 00: 00

Date . 7/29/2002

7.07. 22

20. 100.

1000. 2000.

Hz

[
(]

L]
lui



g 2/m2

1.e+01

1.e+00

RANDOM PLOT NO. 6

Random Limit Channel
LINCOLNA7039 ACCPT

X AXIS ACCEPTANCE LEVEL

R1Z LINCOLN COMPOSITES 82U TANK PN: 2203165-1 SN. 004

REPORT NO. 47039
PAGE NO. DYN.F.10

Wyle Laboratories

€ Segundo, CA
Chan. No. S
Chan. Type . W v
QOF 144
AWF 5
Level : 0. a8

Resolution @ 4. W2
Ctrl Strat.: Maximum
Eng. Unjt @ g

AMS (act.) . 1.2156 ¢

Contr. Mode: Closed loop

-- Tame on act. level --

€lapsea : 0: 04: 00
Remgining 0: 00: 00
--- Time total ---
IAFJ’ [ Elapsea 0:07: 26
- apse : : 07:
A4 1V
Remaining 0: 00: 00
7 -
7 I\ 1.1
AL ¥
/]
f
/[ / Date : 7/29/2002
/ 7:07: 22
20. 100. 1000. 2000.
274



REPORT NO. 47039

RANDOM PLOT NO. 7 PAGE NO. DYN.F.11
Random Limit Channel
LINCOLN47039 ACCPTY
X AX1S ACCEPTANCE LEVEL Wyle Laboratories
B Segundo, CA
g"2/H2 R2Y LINCOLN COMPOSITES B2L TANK PN: 220165-31 SN: 001
+
1.e+01 Chan. No. ]
Cnan. Type : W - T
DOF D144
AWF 5
Level . 0. o8
1.e+00
Aesolution . 4. Hz
Ctrl Strat.: Maximum
Eng. Unit @ g
AMS {act.) : 2.450131 9
Conts. Mode: Closeo loop
1.e-01
1.e-02
1
X
| W
LB
-- Time on act. level --
Elapsed : 0:01: 00
{.e-03 Remaining 0: 00: 0O
) --- Time total ---
Elapsed : 00726
1 N
l Remsining - 0:00: 00
W \ d
1.e-04 jg “f \
"4 X
71
7 . A
~F
/
J Date : 7/29/2002
7:07: 22
1.e-05
20. 100. 1000. 2000.
Hz



g e/H2

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

RANDOM PLOT NO. 8

Random Limit Channel
LINCOLN47039 ACCPT

X AXIS ACCEPTANCE LEVEL

A2X LINCOLN CONPOSITES B2L TANK PN 220165-%1 SN: 001

REPORT NO. 47039
PAGE NO. DYN.F.12

Wyie Laboratories

8 Segundo, CA
Chan. No. 7
Cnhan. Type : W T
DOF T 144
AWF .-
Leve] T 0. o8

Resolution @ 4. Hz

Ctrl Strat.: Maximum

Eng. Umit :© ¢

AMS {act.) : 3.41773 g

Contr. Mode: Closed loop

2R
y 4 Vi 4
7 ol ¥
V4 1Y

-- Time On act. level --

Elapseo : 0:0%: 00
Aemajning 0: 00: 00

20. 100.

--- Time totsl ~---
Elspsed : 0:07. 26
1 Aenaining : 0: 00: 00
Date . 7/29/2002
7:07: 22
1000. 2000.
Hz



RANDOM PLOT NO. 9

Rangom Limit Channel
LINCOLN47038 ACCPT

X AXIS ACCEPTANCE LEVEL

REPORT NO. 47039
PAGE NO. DYN.F.13

Wyle Laboratories

B8 Segundo, CA
g 2/Hz R22 LINCOLN COMPOSITES B2L TANX PN: 220165-1 SN: 001
1.e+01
Chan. No. 8
Cnan. Type - w T
j 1 DOF © 144
AWF . 5
Level : 0. oB
1.e+00
Resolution @ 4. Hz
Ctr] Strat .. Maximum
Eng. Umit 9
AMS (act.) : 2.61816 9
Contr . Moge: Closed loop
1.e-01
| |
1.e-02
-- Time on act. level --
Elapssad : 0:01: 00
{.e-03 Remaining 0: 00: 00
e ] " e=- Time total ---
Elspsec : 0:07: 28
Aemaining - 0: 00: 00
1.e-04
N F A
l n Date : 7/29/2002
N/ |
/ l 7.07: 22
1.e-05 T
20. 100. 1000. 2000.

H2

I !



9 2/Hz

1.e+01

1.e+00

RANDOM PLOT NO. 10

Random Limit Channel
LINCOLNA7039 ACCPT

X AX15 ACCEPVTANCE LEVEL

REPORT NO. 47039
PAGE NO. DYN.F.14

Wyle Laboratories

B Segundo, CA
R3Y LINCOLN COMPOSITES B2L TANK PN: 220185-1 SN: 0014
Chan. No. 9
- Chan. Type : ] T
] DOF 144
AWF S
Level 0. a8
— - Resolution . 4. Hz
Ctr]l Strat.: Maximum
o Eng. Unit - ¢
AMS (act.) @ 2.82977 ¢
Contr. Made: Closed loop

ot

— ; =
1 X
1 1 N
1
s -- Time on sct. level --
Elapsed 0: 01: 00
‘IQ } Remaining 0: 00: 00
v 4 | 0 x | 1
£ b Y t --- Time totsl ---
I 1
ll Elapsed 0:07: 26
/ Remajsning 0: 00: 00
\ /
I — Oate 7/28/2002
/ 7.07: 22
20. 100. 1000. 2000.

Hz



9 2/He

1.e+01

1.e+00

RANDOM PLOT NO. 11

Random Limit Channel
LINCOLN47039 ACCPT

X AXIS ACCEPTANCE LEVEL

R3X LINCOLN COMPOSITES B21 TANK PN: 220165-1 Sw: 001

REPORT NO. 47039
PAGE NO. DYN.F.15

Wyle Laboratories

B Segundo, CA
Chan. No. 10
Chan. Type : w T
OOF 144
AWF 5
Leve} 0. g8
fAesolution . 4. Hz
Ctrl Strat.: Maximum
Eng. Unit . g
AMS (sct.) © 6 07594 g

T

il

I

Elapsed

Renaining

Elspses

Remaining

20. 100.

1000. 2000.

H2

Contr. Mode:

-- Time oOn &ct.

Closed 1o00p

Q: 831 00

0: 00: 00

--- Time total --—~

0:07: 26

0: 00: 00

Date 71/29/2002

7.07: 22

level --

mrn
fnnt



t

9 2/Hz

RANDOM PLOT NO. 12

Random Limit Channel
LINCOLN47039 ACCPT

X AXIS ACCEPTANCE LEVEL

A3Z LINCOLN COMPOSITES B2L TANK PN: 220365-1 SN: 001

1.e+01

1.e+00

1.e-01

1.e-02

1.e-03

1.e-04

1.e-05

N
|t

muBl

-
[

M
|

20. 100.

1000.

H2

REPORT NO. 47039
PAGE NO. DYN.F.16

Wyle Laboratories

5 Segundo, CA

Cnan. No. @ 11

Cnan. Type : W T

DOF © 144
AWF M-}
Level : 0. a8

Resolution : 4. Hz
Ctrl Strat.: Maximum
Eng. Unit : g

AMS (act.) : 3.83058 g

Contr. Mooe: Closso loop

-- Tine ONn act. leve) --
Elapseo : 0:01: 00
Rempining 0: 00: 0D
=== Time total ---
Elapsen M 0:07: 28

Remsining 0: 00: 00

Date : 7/29/2002

7:07: 22

2000.



wyle REPORT NO. 47039

PAGE NO. DYN.F.17

RANDOM PLOT NO. 13

Random Limit Channel

LINCOLN47039 ACCPT

X AXIS ACCEPTANCE LEVEL Wyle Laboratories
B Segunde, CA
g 2/H2 R4 LINCOLN COMPOSITES B2L TANK PN: 220165-1 SN: 001
+
1.e+01 Chan. No. 12
Chan. Type : W T
OO0F 144
AWF 5
Level 0. oB
+
1.e+00 Resolution : 4. H2
Ctrl Strat.. HMaximum
Eng. Umit : g
RMS [act.) : 7.8066 g
Contr . Mgde: Closeo loop
1.e-01
1.e-02 A J
{ 4
-- Time On act. level -~
\ Elsosed 0:01: 00
1.e~03 Remaining 0: 00: 00
' W
--- Time total ---
{11 Elapsec 0:07: 26
I v Remaining 0: 00: 00
1.e-04 !/
y A
7
+
A
[
/1
~NA
Date 7/28/2002
t 70722
1.e-05
20. 100. 1000. 2000.
Hz



	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	1 O INTRODUCTION
	2.0 REFERENCE DOCUMENTS
	3.0 SUM MARY
	4.0 TEST CONDITIONS AND TEST EQUIPMENT
	QUALIFICATION TEST PROGRAM


	Table 1.4-1 Qualification Test Matrix
	Table 3.1-1 Dynamics and Cleaning Record
	Table 5.1.3-1 Acceptance Test Results
	Table 5.2.2-1 Pressure Cycle Test Parameters
	Table 5.5.1 -1 Acceptance Random Vibration Test Requirements
	Table 5.5.1-2 Cleanliness Parameters
	Table 5.5.3-1 Precision Cleaning Results
	Figure 5.5.3-1 Burst Test Photo


